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(sulfacetamide Schef du g 
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Rapidly cleared from the bloogt Stream and excreted in f 
high cOMeeatration jndsfirine in which it is highly f Siuble, 


SULAMYD combines broad antibacterial activity # fth 
a high degree of systemic safety and minin f renal hazard. 
Crystalluria is rare; damage due to oli ‘Melita 


has never been reported. 


Available in 0.5 Gm. tablets. 


hess CORPORATION - BLOOMFIELD, NEW JERSEY 
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Economical, convenient, flex- 
ible — the GE Maxiservice 


WaiAMA «Plan offers you the world’s 
finest x-ray equipment with no investment. 
One monthly fee covers everything. In- 
stallation, inspection and repair service — 


even tube replacement. 

Find out all about the GE Maxiservice 
Plan. It may be just what you’re looking 
for. Ask your GE x-ray representative for 


details, or write: 


GENERAL @@ ELECTRIC 


MAXISERVICE 
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“3% The thought of meals without salt is unappealing Pa 
aay . . . ~~ 
i to most patients who are placed on a salt-restricted diet. 
“| The prescription of Neocurtasal can prove ry 





to be a most encouraging measure. we 
Neocurtasal is a “trustworthy, nonsodium-containing salt 
substitute”? designed to make the low sodium diet palatable. ‘o 


For all salt (sodium)-free diets—Neocurtasal may be used 
wherever sodium restriction is indicated: congestive heart failure, 
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oa tendency to fluid retention). It contains potassium chloride, é z 
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rat chloride 39.3%; calcium 0.3%; magnesium 0.2%. M 


5 







Neocurtasal 


bie SALT WITHOUT SODIUM 
Available in 2 oz. shakers and 8 oz. bottles. ; 
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the Koynate 
DEXTROGEN 























Ready to use and in liquid form, Dextro- 


gen is a concentrated infant formula, 

i made from whole milk modified with 
dextrins, maltose, and dextrose. In addi- 

AW . | tion, it is fortified with iron to compen- 

sate for the deficiency of this mineral in 


milk. Diluted with 1% parts of boiled 
water,* it yields a mixture containing proteins, fats and 


carbohydrates in proportions eminently suited to infant 
feeding. In this dilution it supplies 20 calories per ounce. 


The higher protein content of normally 
diluted Dextrogen—2.2% instead of 


' RY 1.5% as found in mother’s milk— 
cS : satisfies every known protein need of the 
& rapidly growing infant. Its lower fat con- 


tent makes for better tolerability and S 
improved digestibility. ants 


Dextrogen serves well whenever artificial feeding is indi- "@TE OW SIMPLE 
TO PREPARE 


All the mother need do 
is pour the contents of 
the Dextrogen can into 
—— ’ a properly cleaned 
*Applicable third week and thereafter; 1:3 for first week, 1:2 for second week. quart milk bottle, and 
fill with previously 


THE NESTLE COMPANY, ING. ejstiprmais*rsd, 


COLORADO SPRINGS, COLORADO 





cated, and is particularly valuable when convenience in 





formula preparation is desirable. 
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T ONE bold stroke, PROFEXRAY re- 
A moves many limitations that may 
prevent you from fully utilizing x-ray 
in your daily practice. First and fore- 
most, ProFexraAy enables you to make 
full use of the 100 MA power modality 
...at all appropriate time and KV set- 
tings... without resorting to the pur- 


chase of much bulkier, far more costly 

et equipment. Yes, Prorexray enables 
| you to employ 100 MA techniques for 
stomachs, colons, gall bladders, abdo- 


mens, as well as chests, PROFEXRAY’S 

THESE LINKS exclusive triple-interlocking control of 

J IN Ai 1H ya | iN time-KV-MA factors makes overload- 
CS ing of tubes absolutely impossible! 

YOUR HANDS Full tilt-table two-tube convenience, 

of course! Double focus 100 MA tube. 

—S Completely automatic push-button 

technique selection. Ultra compact 


design. 


) Jrofex ray 


++. pace-~making design 
. +. at down-to-earth cost 
100 MA-100 KV TWO-TUBE TILT TABLE 
RADIOGRAPHIC-FLUOROSCOPIC UNIT 
with triple-interlocking control. 


so muCH MORE...Fror so mucn LESS! 


Includes (1) All-automatic 
push-button contro! (2) 
Electronic timer (3) 
Double-focus 100 MA 
tube head (4) Separate 
fluoroscopic tube head 
(5) 12 x 16 fluoroscopic 
screen (6) Liebel-Fiar- 


sheim Bucky (7) Foot 
FO.B.MAYWOOD,ILL switch 


Gentlemen: Please send free descriptive circular on 
PROFEXRAY 


DOr 





Address 





PROFEXRAY OWNERS! You can make a double 
saving on the exchange of your present equipment 
for this new unit. Write for details. 


City. 





Distributed in Arizona by 


STANDARD SURGICAL SUPPLY 
PHOENIX TUCSON 


710 N. First Street 809 E. Broadway 
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Tiny drops 
of oil 


suspended 

in water 

help establish 
“habit time” 





PETROGALAR provides a moderate intake of mineral oil 
in the form of a water-miscible suspension. 


This oil-in-water combination permeates the fecal residue to 
produce: 

> Gentle lubricant action, without “leakage” 

> Soft, nonirritating, easily passed stools 

> Comfortable bowel movement 


PETROGALAR may be taken alone or in milk, water or 
fruit juices—with which it is readily miscible. 


PETROGALAR’ 


Aqueous Suspension of Mineral Oil, Wyeth 


Wyeth Incorporated, Philadelphia 2, Pa. 
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YOU, Doctor, are the best judge, so 


BELIEVE IN 
YOURSELF! 


. a . . . . . 
With so many claims made in cigarette advertising, 
most doctors prefer to judge for themselves. 

So, Doctor, won’t you make this simple test? , 





Take a Pui Morris— 
and any other cigarette. Then, 


Light up either one. Take a puff—don’t 
1. inhale—and s-l-o-w-l-y let the smoke 
come through your nose. 

Now do exactly the same thing with the 
2 « other cigarette. 





Then, Doctor...BELIEVE IN YOURSELF! 


PHILIP MORRIS 


Philip Morris & Co. Ltd., Inc. 
100 Park Avenue, New York 17, N. Y. 
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.-- but only 1 out of 6 patients bad no symp- 
toms! Five of the 34 patients in this study* 
were classified as asymptomatic; 18 had such 
poorly defined symptoms that they would not 
normally seek medical aid...yet a stool exam- 
ination proved that all had amebic dysentery. 


In a new study,? Milibis — bismuth 
giycolylarsanilate — proved a most powerful 
amebacidal drug yet side effects were virtually 
unobserved. The success of Milibis is further 
demonstrated by parasitologic follow-up 


MILIBIS® 


during which consistently negative stools were 
obtained. 

Since the possibility of extra-intestinal in- 
volvement in intestinal amebiasis is always 
present, it is recommended that Milibis ther- 
apy be combined with Aralen (chloroquine) 
diphosphate. This established antimalarial has 
been found to exert a remarkably effective 
specific action on extra-intestinal amebiasis. 


HOW SUPPLIED: 
Milibis, tablets of 0.5 Gm., bottles of 25; 
Aralen, tablets of 0.25 Gm., bottles of 100. 


amebacide... high in potency...low in side effects 


ARALE N ad diphosphate... for extra-intestinal amebiasis 


L 
Bion Pluto Starnes we 1450 BROADWAY, NEW YORK 18, N. Y. 


1. Towse, R. C., Berberian, D. A., and Dennis, E. W.: New York State Jour. Med., 30:2035, Sept., 1950. 
2: Berberian, D. A., E. W., and Pipkin, C. A.: Am. Jour. Trop. Med., 30:613, Sept., 1950. 
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a significant advance in the 
treatment of ventricular arrhythmias... . 





Oral PRONESTYL 
in ventricular premature contractions 


Lead I. Tracing one week later; patient maintained 
on 2 Gm. Pronesty! per day. Normal sinus rhythm, 
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eee PRONEST YL aydrochioride 


less toxic than quinidine 





Indications and Dosage 
For the treatment of ventricular tachycardia: 


Orally: 1 Gm. (4 capsules) followed by 0.5-1.0 Gm. (2 to 4 capsules) 
every four to six hours as indicated. It is important that the drug be 
given by mouth unless the urgency of the situation makes intraven- 
ous administration essential. 


Intravenously: 200-1000 mg. (2 to 10 cc.). CAUTION—ADMINISTER NO 
MORE THAN 100 mc. (1 Cc.) PER MINUTE. 


Hypotension may occur during intravenous use in conscious patients. 
As a precautionary measure, administer at a rate no greater 

100 mg. (1 cc.) per minute to a total of no more than 1 Gm. Electro- 
cardiographic tracings should be made during injection so that 
injection may be discontinued when tachycardia is interrupted. Blood 
pressure recordings should be made frequently during injection. 
If marked hypotension occurs, rate of injection should be slowed or 
stopped. The patient should remain lying on his back. If the symp- 
toms demand it, cautiously employ measures to raise the blood pres- 
sure moderately. 


For the treatment of runs of ventricular extrasystoles: 


Orally: 0.5 Gm. (2 capsules) every four to six hours as indicated. 
Where administration is continued for appreciable periods, there 
should be occasional electrocardiographic checks to determine the 
need for the drug. Where there is both kidney and liver disease, 
accumulation of the drug may occur and continued administration 
may be hazardous. 

During anesthesia, to correct ventricular arrhythmias: 


Intravenously: 100-500 mg. (1 to 5 cc.). CAUTION — ADMINISTER NO 
MORE THAN 200 mc. (2 CC.) PER MINUTE. 


Supply 


Pronestyl Hydrochloride Capsules, 0.25 Gm., bottles of 100 and 1000. 
Pronestyl Hydrochloride Solution, 100 mg. per cc., 10 cc. vials. 


PRONE STYL Hydrochloride 


Squibb Procaine Amide Hydrochloride 
éeishdacincaearenennctiign SQUIBB 
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Implicit in a happy healthy childhood is maximal nutrition— 
and one of the essential dietetic guideposts to vigorous 
adulthood is adequate vitamin C** (14-4 oz. for infants up 
to 1 year;?*"! 4-8 oz. for older children) .* Fortunately, 
most every youngster likes the taste of Florida orange juice 
and the “lift” its easily assimilable fruit sugars* provide.® 
h It is well-tolerated and virtually non-allergenic.? And, under 
t ey modern techniques of processing and storage—it is possible 
for citrus fruits and juices (whether fresh, canned or frozen) 


dese rve to retain their ascorbic acid content,>* and their pleasing 


flavor,’ in very high degree and over long periods. 


the FLORIDA CITRUS COMMISSION « LAKELAND, FLORIDA 


Citrus fruits — among the richest known sources of Vitamin C — 


: st also contain vitamins A and B, readily assimilable natural fruit sugars, 
e ee 


and other factors, such as iron, calcium, citrates and citric acid. 


References 
1. Clinical Nutrition 
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Dihydrostreptomycin Sulfate 


a Drug of Choice 


for Physician and Patient 


Extremely well tolerated and rarely 
causing irritation on injection, 
Dihydrostreptomycin Sulfate has become a 
most widely accepted streptomycin preparation. 





Comperctive studies by leading clinicians confirm that 
DIHYDROSTREPTOMYCIN SULFATE IS— 

as effective as streptomycin 2. 9, 13-15 

less toxic for the vestibular apparatus 1-15 
minimizes pain and swelling atthe siteof injection 6.10 
may be used even in patients showing allergic 


response to streptomycin 2. 9, 10, 11 


Extensive experimental studies ©. 9. 16-18 
proved CRYSTALLINE DIHYDROSTREPTOMYCIN 


SULFATE MERCK 
less toxic for the vestibular system. 


BIBLIOGRAPHY Brown, H.A., Dis. Chest 16: 891-821, Dec. 1949. bon Odell, J. M.. 
1) Ti R., and aBemen, W., Am. J. Med. 7: 371-381, oe wy 16: 818, Dec. 1949. (11) (Editorial) New England J. Med. 
‘Tompeett, R., Ann. Otol., Rhin. & 57: 181. yy (12) Keefer, C. S., Ann. Int. _— 33: 582-589, 
© Sveeny, B. C., Dis. Chest 35: 1 une 1949. Sop 1980. (3) March, DF. . W. Va. Med. J. 45: 280-284, Oct. 1949. 
.» Science . (14) Johnson, H. M., J. Invest. Dermat. 15: 61-66, July ing as 
: W 3 M. A. . (6) Domo: Hinshaw, H. C., Personal communication. (16) Lincoln, 
, ‘ . Tuberc. 60: Horton, k., Stokes, A. M., Monroe, J., pond Riggion, M., ty Re 
Tubere. 62: $72-581,, Dee. 1950. oe T., Brown, H. A., 
, and Heilman, F. A. M. A. 143: 1223-1225, 
ae oe 150, (i8) Jacoby, A. "eauibers We Sobel, N., and Rosen 
T., Am. J. Syph., Conor. & Ven. Dis, 34; 185-186, March 1950, 


Supplied By Merck In The Purest Form Available — 


CRYSTALLINE DIHYDROSTREPTOMYCIN 
SULFATE MERCK 
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almost 
a quarter 


milli ©; i ae 


? 


allergic to 


cow’s milk? 


“Approximately one of every fifteen infants is allergic 

to cow's milk to some degree...,” according to Clein in 

a recently published article.* These allergic reactions pro- 
duce a multiplicity of strange, baffling, serious and apparently 
unrelated clinical syndromes. 

In Clein’s series of 140 distressed babies allergic to milk, “most 
babies were relieved of their symptoms almost immediately by 
discontinuing cow’s milk in their formula and substituting 
Mull-Soy...”* These symptoms include eczema, pylorospasm, 
diarrhea and colic. 

Mull-Soy supplies (in standard 1:1 dilution) essential protein, 
fat, carbohydrate and minerals comparable to those of cow’s and 
goat's milk. The fat in Mull-Soy is soy oil, a good source 

of unsaturated fatty acids. 

Mull-Soy is a liquid, homogenized (vacuumn-packed) 
food—easy to take, easy to prescribe. 

Available in drugstores in 152 fl. oz. tins. 


*Clein, N. W.: Cow's Milk Allergy in Infants, 
Annals of Allergy, March-April, 1951. 


Mull-Soy @ sas 


hypoallergenic diets for infants, children and adults 


The Borden Company, Prescription Products Division, 350 Madison Avenue, New York 17 
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in upper respiratory unfections: 


“Our cases of bronchopneumonia, 
otitis media, tonsillitis, sinusitis, and 
laryngotracheo-bronchitis responded 
..-rapidly to terramycin.” 


Potterfield, T. G., and Starkweather, G. A.: 
J. Philadelphia General Hosp. 2:6 (Jan.) 1951. 


CRYSTALLINE TERRAMYCIN HYDROCHLORIDE 


Capsules, Elixir, Oral Drops, Intravenous, 
Ophthalmic Ointment, Ophthalmic Solution. 


available 


ANTIBIOTIC DIVISION CHAS. PFIZER ®& CO., INC., Brooklyn 6, N. ¥. 
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LIVERMORE SANITARIUM 


* The Hydropathic Department 
devoted to the treatment of gen- 
eral diseases, excluding surgical 
and acute infectious cases. Special 
attention given functional and or- 
ganic nervous diseases. A well 
equipped clinical laboratory and 
modern X-ray Department are in 
use for diagnosis. 


* The Cottage Department (for 
mental patients) has its own fa- 
cilities for hydropathic and other 
treatments. It consists of small 
cottages with homelike surround- 
ings, permitting the segregation of 
patients in accordance with the 
type of psychosis. Also bungalows 
for individual patients, offering 
the highest class of accommoda- 
tions with privacy and comfort. 


GENERAL FEATURES 


. Climatic advantages not excelled in United States. Beautiful grounds and attractive surrounding country. 
. Indoor and outdoor gymnastics under the charge of an athletic director. An excellent Occupational Department. 
. A resident medical staff. A large and well-trained nursing staff so that each patient is given careful individual attention. 


Information and circulars upon request. CITY OFFICES: 
Address: O. B. JENSEN, M.D. 
Superintendent and Medical Director SAN FRANCISCO OAKLAND 


LIVERMORE, CALIFORNIA 450 Sutter Street 1624 Franklin Street 
Telephone 313 GArfield 1-5040 GLencourt 1-5988 
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$5,000.00 Bar omer death 
$25.00 weekl: 
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$50.00 weekly indemnity, accident and sickness 
$15,000.00 accidental death 
$75.00 weekly indemnity, accident and sickness 
$20,000.00 accidental death 
$100.00 weekly indemnity, accident and sickness 
Cost has never exceeded oe shown. 
alee HOSPITAL POLICIES F MEMBERS, WIVES 
ND CHILDREN AT SMALL 7 ADDITIONAL’ COST 
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85c out of each $1.00 gross income 
used for members’ benefit 


$4,000,000.00 $17,000,000.00 
INVESTED ASSETS PAID FOR CLAIMS 
a deposited with State of Nebraska 
for protection of our members. 


Disability need not be incurred in line of duty — benefits 
from the beginning day of disability. 


PHYSICIANS CASUALTY ASSOCIATION 


PHYSICIANS HEALTH ASSOCIATION 
49 years under the t 


400 First National Bank Building 
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The “estrogen 


preferred by us is 


‘Premarin,’ a mixture 


of conjugated estrogens, 


+ e 7 
the principal one Bg ears ap arr am 
me ES » Si ERS oh SURE ora oO Da 
= " Xe. 


of which is nm lf 
Ee jae = In treating the menopausal syndrome 
- : ae with “Premarin? nota yang that 
; “Ninety-five and eight tenths per cent 
estrone sulfate. HME ERE of paticnts treated with 3.75 meg. 
i or less daily obtained complete relief 
ry Si @6=.-dof' symptoms”; also, “General tonic 
Hamblen, E. C.: North Carolina M. J. 7:538 (Oct.) 1946. y 4 effects were noteworthy and the greatest 
as at percentage of patients who expressed 
clear-cut preferences for any drug 
designated “Premarin?” 
Thus, the sense of “well-being” 
usually imparted represents a “plus” in 
“Premarin” therapy which not only 
gratifies the patient but is conducive to 
a highly satisfactory patient-doctor 
relationship. 
Four potencies of “Premarin” 
permit flexibility of dosage: 2.5 mg., 
1.25 mg., 0.625 mg. and 0.3 mg. tablets; 


also in liquid form, 0.625 mg. in 
eS each 4 cc. (1 teaspoonful). 


*Perloff, W. H.: Am. J. Obst. & Gynec. S8:684 (Oct.) 1949, 


“Premarin” contains estrone sulfate plus the sul- 
fates of equilin, equilenin, 8-estradiol, and §-dihy- 
droequilenin. Other a- and £-estrogenic “diols” are 
also present in varying amounts as water-soluble 


Estrogenic Substances (water-soluble) also known as Conjugated Estrogens (equine) 


Ayerst, McKenna & Harrison Limited 
22 East 40th Street, New York 16, N. Y, 
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for the ULCER PATIENT... 


DOUBLE COMFORT 


PROMPT, PROLONGED PAIN RELIEF 


FOR THE TREATMENT of 
peptic ulcer and hyperacidity, the 
market has long afforded neutral- 
izing agents which are satisfactory 
to a degree. Frequently, however, 
a dosage sufficient for prompt, 
lasting pain relief brings in its 
wake a discouraging acid rebound. 


Doraxamin brand of dihydroxy 
aluminum aminoacetate rules out 
this reaction. Because it is a chem- 
ical combination of aluminum with 
glycine, one of the amino acids, 
it provides both rapid acid neu- 
tralization by the amino acid and 
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CHART LEGEND 
The tablet material (2 gm. equiva- 





lent to 30.8 grains Doroxomin) 
was added to 150 cc. artificial 
gastric juice and stirred at 37 
degrees C. Every 10 minutes 
there wos removed 20 cc. of the 
mixture which was reploced by 
20 cc. of fresh artificial gastric 








WITHOUT ACID 


a secondary prolonged buffering of 
acid by the decomposition of the 
aluminum salt of the glycine. 


Doraxamin raises the pH of arti- 
ficial gastric juice to approximately 
3.9 in ten minutes, and maintains 
a pH of above 3.0 for two hours. 
Repeated tests have shown con- 
clusively that, even when Doraxa- 
min is given in excess, the pH 
never reaches a maximum of more 
than 4.5. There is, therefore, no 
danger of alkalosis and no acid 
rebound. 


REBOUND 


juice. At regular intervals the pH 
of the mixture was determined 
with o Beckman pH meter. 


References: 

1 Krantz, Kibler and Bell: “The Neutralization of 
Gastric Acidity with Basic Aluminum Aminoace- 
aete J. Pharmacol, and Exper. Therap., 82:247 

). 

2 Paul, W. D., and Rhomberg, C.: “Medical Ma: 
ment of Uncomplicated Peptic Ulcer,” J. lowa 
Soc. 35:167-85 (1945). 

3 Baieet, J. M., Noble, Nancy, and Grote, I. W.: 
J.A.Ph.A., a Edition, 36:149 (1947). 

4 Holbert 


J. Noble, eg and an, L.W.: 
J.A.Ph. A, Sctentifie Edition, 37:292-294 (1948). 
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Get this BIG new edition of 
Se 


“Calorie Saving Recipes” (372 


Mm aN 3 - 


RECIPES CUT CALORIES 23 TO 89 PERCENT ——— 
u) ~ 


This 32-page booklet is crammed with appetizing, low-calorie recipes, 
all fully sweetened with SUCARYL,® the non-caloric sweetener that can 
be used just like sugar for a true, evenly blended, cooked-in sweetness. 
Double the size of the first edition, the new booklet includes a section 
on canning and freezing with SUCARYL, a feature especially important to 
diabetic patients. And with the many new cooked and baked dishes that 
have been added, a wide variety of low-calorie menus is readily available. 
These recipes save from 23 to 89 percent in calories—an average saving of 
43 percent—simply by using SUCARYL in place of sugar. 
To obtain a supply of these handy-to-use recipe booklets, just fill in and mail 
the convenient coupon below. Quick-dissolving SUCARYL Sodium tablets are 
available at pharmacies in bottles of 100 and 1000; SUCARYL Sweetening 
Solution, in either sodium or calcium form, is available in 
4-fluidounce bottles. Recipes use either tablets or liquids. 


-———- oe fe oe = — =| -s se @& @2 = — = —| 
~— ABBOTT LABORATORIES, NORTH CHICAGO, ILLINOIS 
Without charge or obligation, please send me__copies of 


the new, enlarged SUCARYL recipe booklet. 
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Relationship of Stress 
to Autonomic Lability 


Studies in psychosomatics have shown that func- 
tional disorders often are a result of the patient's 
«inability to adjust to emotionally stressful situations 
(stressor factors) . 

Nervous tension and chronic anxiety, discharged 
through a labile Autonomic Nervous System, can 
cause somatic disturbance. ‘* Such states may in- 
volve any one of the organ systems or several at one 
time. ** The outline below is designed to relate 
gastrointestinal and cardiovascular symptomatology 
to the exaggerated response of the autonomic 


nervous system. 
iolori 
Bhysiologic Blocts of 





Sympathetic Parasympathetic 








Hypermotility 
Gastrointestinal 


spasm 
Hypersecretion 





Slow heart 
rate 
Vasodilatation 





Heartburn 

Eoteiees 
pressure 

Colonic spasm 














The data here tabulated is from references 3.4-5.6.7. given below. 


When the clinical picture 1s suggestive of func- 
tional disorder, the diagnosis is supported by the 
resence of the following indications of autonomic 
ility : 
Variable Blood Pressure 
Body Temperature Variations 
* Changing pulse rate 
Deviations in B. M. R. 
Exaggerated Cold Pressure Reflex 
Oculo-Cardiac Reflex Abnormalities 
Glucose Tolerance Alterations 


Therapy in these cases is directed toward: 1) 
relieving the somatic disturbance to prepare the 
patient for psychotherapy* ; 2) guidance in making 
adjustment to stressful situations and correction of 
unhealthy attitudes. 


* Drug treatment usi adrenergic and chofinergic blocking agents 

in conjunction with ives, §.9,10. 

1. . F.: Postgrad. Med. 4: 208, 1948, 2. Wilbur, D.: 
"AMA. 141: 1199,71949. 3. Williams,’ E. and Carmichael, C.: 
. Nat'l, Med. Assoc. 42: 32, 1950. 4. Goodman, L. and Gilman, 

A.: The Pharmacological Basis of Therapeutics, The Macmillan 

Co., 1941. 5. Katz, L. et al: Ann. Int. Med, 27; 261, 1947. 

6. Weiss, E. et al: Am. J. Psychiat. 107: 264, 1950. 7. Alvarez, 

W.: Chicago Med. Soc. Bulletin, 581, 1950, 8. Rakoff, A.: A 

Course in Practical ‘Therapeutics, Williams and Wilkins, 1948. 

9. Karnosh, L. and Zucker, E.: A Handbook of hiatry. C. V. 

Mosby Co., 1945, 10, Harris, L.: Canad. M.A.J. 58: 251, 1948. 
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SURGICAL TREATMENT OF ESOPHAGEAL LESIONS 
DONALD L. PAULSON, M.D. 


Dallas, 


Rapid advances have been made in the field 
of esophageal surgery during the last decade. 
It is now possible to perform satisfactory one 
stage procedures for a variety of esophageal 
lesions including congenital atresia with trach- 
eoesophageal fistula, acquired tracheobronchoe- 
sophageal fistulae, acquired perforation or rup- 
ture of the esophagus, stricture, diverticula, 
cardiospasm, benign tumors and carcinoma. The 
aim of the surgical procedure utilized for any 
of these lesions is to establish esophagogastric 
continuity so that the patient can swallow his 
food in as normal a manner as possible. Ten 
years ago radical surgical procedures on the 
esophagus were either unheard of or looked 
upon with fear and discouragement because of 
the attendant high mortality and morbidity. To- 
day it is possible to resect short segments of 
the esophagus and perform an end-to-end anas- 
tomosis, to resect any length of the esophagus 
including almost the entire esophagus and to 
perform a high intrathoracic or cervical esopha- 
gogastrostomy, to perform an end-to-end anas- 
tomosis for a congenital esophageal atresia, to 
remove diverticula in a one stage operation and 
to perform various plastic procedures for stric- 
ture. 


Congenital Anomalies of the Esophagus 
The most common congenital anomaly consists 
of an atresia of the esophagus associated with a 
tracheoesophageal fistula. Either the atresia or 
tracheoesophageal fistula may be present alone 
in the absence of the other. Rarely, an esopha- 


Read before Arizona Medical Association, Sixtieth Annual 


Meeting, Tucson, Arizona, May 1, 1951. 


Texas 


geal web may be present occluding the lumen. 
There may be an agenesis of the distal esopha- 
gus. 

The diagnosis of congenital esophageal atresia 
associated with a tracheoesophageal fistula is 
easily made. The usual story is that of a new- 
born infant who breathes poorly and coughs and 
chokes on its own saliva or on attempts at feed- 
ing. In such an infant the passage of a small 
catheter into the upper esophagus will prove an 
obstruction. This may be visualized under the 
fluoroscope. One may readily introduce lipiodol 
into the proximal esophageal segment by means 
of a catheter (Fig. 1 A). Barium should never 
be used. The presence of air in the stomach 
and intestines when a blind upper segment is 
present proves a trachevesophageal fistula. If 
air is not present in the stomach and intestines, 
but a blind upper esophageal segment has been 
demonstrated, one is dealing with either an atre- 
sia without the tracheoesophageal fistula or the 
distal segment of the esophagus is represented 
only by a cord. A _ tracheoesophageal fistula 
may be present in the absence of an atresia. 
In such an infant the catheter will pass normally 
into the stomach. However, instillation of lipi- 
odol into the esophagus with the infant in the 
prone position will demonstrate a tracheoeso- 
phageal fistula. 

Inasmuch as a congenital atresia with a trach- 
eoesophageal fistula is incompatible with life, 
immediate surgery is indicated. The surgical 
treatment consists of first, division of the trach- 
eoesophageal fistula and secondly, the establish- 
ment of normal continuity of the esophagus. 
This can usually be done in a one stage opera- 


oOo” 
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Figure 1A 


tion in which an end to end anastomosis is per- 
formed between the esophageal segments after 
division of the tracheoesophageal fistula (Fig. 
1 B). In those instances in which either the 
atresia or the tracheoesophageal fistula is present 
alone the problem is easily handled surgically. 
In a few instances the gap between the eso- 
phageal segments is so long as to preclude an 
end to end anastomosis or the distal segment 
may be represented only by a cord. In such in- 
stances, the tracheoesophageal fistula should be 
divided and the proximal esophagus brought out 
above the clavicle anteriorly as an esophagost- 
omy. Ata later date esophagogastric continuity 
can be re-established by using a jejunal trans- 
plant or performing a high intrathoracic or 
cervical esophagogastrostomy. 

Gastrostomy for feeding purposes should not 
be done until the tracheoesophageal fistula has 
been divided due to the danger or regurgita- 
tion of gastric contents into the tracheobronchial 
tree. 


Acquired Tracheoesophageal or 
Bronchoesophageal Fistulae 


Acquired tracheoesophageal or bronchoe- 


\ 
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Figure 1B 


sophageal fistulae may be secondary to trauma 
such as caustic burns of the esophagus, the ero- 
sion of tuberculous glands into these structures, 
or carcinoma. Those fistulae secondary to caus- 
tic burns or the erosion of tuberculous glands 
may be corrected surgically (Fig. 2B). If the 
fistula has not been present long enough to 
produce pulmonary suppuration, simple division 
of the fistula is usually sufficient to effect a cure. 
If a stricture of the esophagus is present a 
plastic procedure or resection of a portion of 
the esophagus may be necessary to establish 
normal esophagogastric continuity. If pulmon- 
ery suppuration has occurred due to a fistula 
of long standing, pulmonary resection may also 
be indicated. In those cases in which the fis- 
tula is secondary to the erosion of a_tuber- 
culous gland the patient usually gives a history 
of the expectoration of small hard particles 
which consist of pieces of a calcified lymph 
node. A’ simple division and repair of the 
fistula usually is sufficient in these cases. 
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Figure 2B 


Benign Acquired Stricture 

Acquired strictures of the esophagus are usu- 
ally secondary to caustic burns peptic ulcera- 
tion ,trauma, surgical procedures and tubercu- 
lous glands. The stricture may be partial or 
complete (Fig. 2C & 4A). Surgical treatment is 
indicated in those cases which do not respond 
well to the more conservative measures such as 
dilatation. Various plastic procedures, local ex- 
cision with either end-to-end anastomosis or 
esophagogastrostomy, or esophagogastrostomy 
without excision may be carried out. In cer- 
tain instances resection of the esophagus and 
the substitution of a piece of jejunum for it may 
be done.(1) 


Perforation or Rupture of the Esophagus 

Spontaneous perforation of the esophagus is 
not a rare condition judging by the frequency 
of reports recently made in the literature. Per- 
foration of the esophagus may be spontaneous 
in a presumably normal esophagus, it may be 
secondary to trauma following the ingestion 
of a foreign body or a surgical procedure such 
as dilatation, or it may be due to perforation of 
a peptic ulcer. The esophagitis associated with 
a diaphragmatic hernia may antedate the per- 
foration. The patient’s history is very impor- 
tant in determining the cause of the perfora- 
tion. The history of ingestion of a foreign body 
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Figure 2C 


or operative manipulation will establish trauma 
as the cause. The previous history of symptoms 
of ulcer of the esophagus or of an esophagitis 
associated with an esophageal hiatal diaphrag- 
matic hernia should make one suspicious of the 
underlying cause. In most of the cases of spon- 
taneous perforation of the esophagus reported 
in the literature there has been no background 
in the history that would suggest disease of 
the esophagus. 

Although the symptoms and findings differ 
according to the cause any esophageal perfora- 
tion produces mediastinitis and not infrequently 
an empyema also. Prompt surgical attention is 
necessary in addition to the liberal use of vari- 
ous antibiotics. The diagnosis can readily be 
made on the basis of the history and the roent- 
gen findings. These latter will reveal air or 
fluid within the mediastinum behind the heart 
or in the neck. A swallow of radiopaque oil 
with fluoroscopic observation may be demon- 
strate the esophageal performation (Fig. 4B). 

The treatment of esophageal perforation var- 
ies with the cause, the size of the perforation, 
and the duration. In any case the mediastinitis 
or empyema must be treated by drainage. If 
the perforation is seen carly, whatever its cause 
may be, operative closure of the opening in the 
esophagus may save the patient a long and 
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Figure 4A 


severe illness. 


Spontaneous perforation or rupture, presum- 
ably in a normal esophagus, usually occurs dur- 
ing vomiting, most frequently after a bout of 


alcohol ingestion. These perforations are usu- 
ally very large and the mortality almost 100 
per cent if treated conservatively. The treat- 
ment of choice consists of prompt thoracotomy, 
wide opening of the mediastinal pleura, closure 
of the esophageal defect, adequate drainage of 
the mediastinum and closure of the chest with 
intercostal tube drainage.(2) This procedure 
must be carried out in spite of the patient's 
poor condition. The large opening in the eso- 
phagus leads to a rapidly extending mediastinal 
infection which can only end fatally in a short 
period of time. Attempts to drain the local 
infection by mediastinotomy or pleural drainage 
during the acute stage have generally been un- 
successful in the case of spontaneous perforation 
in a presumably normal esophagus. 
Diverticula 

A diverticulum of the esophagus may be 
pharyngoesophageal or epiphrenic in location. 
The traction diverticula due to a_ tu- 
berculous gland or trauma may be located 
anywhere along the extent of the esophagus. 
Diverticula vary as to size and extent but as 
time goes on they usually progressively enlarge. 
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Figure 4B 


The weight of the diverticulum and its contents 
pull it in a downward direction so that it nar- 
rows or compromises the normal esophageal pas- 
sage. Its own openng progressively enlarges. 
A varying amount of inflammation occurs in the 
wall of the diverticulum and ulceration and per- 
foration may occur as complications. One stage 
surgical removal can now be done with a high 
degree of success without fear of mediastinitis. 
(3) 
Cardiospasm 

In those cases of severe cardiospasm or acha- 
lasia of the esophagus in which repeated dila- 
tation of the esophagus does not produce the 
desired results or in those cases in which pul- 
monary complications or severe anemia are com- 
plications, a plastic procedure at the esophago- 
gastric junction to enlarge the opening may be 
indicated and can be done transthoracically at 
a low risk. 

Benign Tumors 

Benign tumors of the esophagus are relatively 
uncommon. They may be divided into two 
main groups—the mucosal and the extramucosal 
tumors. The mucosal tumors are pedunculated 
and arise from the submucosa. Usually they 
are fibrolipomas or fibromyxomas covered by 
normal epithelium. The extramucosal tumors 
arise from the muscle of the wall of the esopha- 
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gus and usually do not involve the mucosa. 
These are commonly leiomyomas. 

Growth of these tumors is usually slow and 
therefore they may attain considerable size be- 
fore giving rise to serious symptoms. Symptoms 
produced by these tumors are dysphagia, pain, 
egurgitation of food, cough and dyspnea. A 
yedunculated tumor may be regurgitated it- 
elf into the mouth. The diagnosis is readily 
nade by the roentgenographic and esophagos- 
copic examination of the esophagus. 

Although the indications for surgical treat- 
nent of benign tumors are not as urgent as 
‘or malignant lesions of the esophagus, surgical 
removal is indicated. These tumors are usually 
large when first seen, and therefore act as a 
inediastinal tumor by compressing the esophagus 
and the adjacent mediastinal organs. It is con- 
sidered possible that these tumors may undergo 
malignant change. The pedunculated tumors 
may be readily removed through a cervical or 
transthoracic esophagotomy. The intramural 


tumors may be shelled out from the wall of 
the esophagus preserving the intact mucosa, the 
wall being reconstructed after removal of the 


tumor. In a few instances the mucosa will be 
damaged in the removal of the leiomyoma which 
may necessitate a resection and an anastomosis. 

Small pedunculated tumors may be removed 
through the esophagoscope by means of a snare 
and cautery. 

Esophageal cysts do occur and may be readily 
removed. They produce symptoms by pressure 
on the esophagus and adjacent mediastinal or- 
gans such as various parts of the tracheo- 
bronchial tree. 

Carcinoma of the Esophagus 

Cancer of the esophagus is of more frequent 
occurrence than are all malignant tumors of 
bone and is even more common than cancers of 
the lip, tongue, larynx or kidney. It consti- 
tutes about 4 per cent of the deaths in cancer 
of the esophagogastrointestinal tract in the 
United States (Gastric cancers 56%) (4) and 5 to 
10 per cent of all carcinomas in males, being sur- 
passed in frequency only by carcinoma of the 
stomach, lung and rectum. Until ten years ago, 
there was justifiable pessimism concerning eso- 
phageal cancer. Surgical procedures available 
were mutilating and were staged procedures. 
Very often the patient died from his cancer 
before the surgical plan of attack could be com- 
pleted. The first successful resection and eso- 
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phagogastric anastomosis for esophageal can- 
cer was reported by Adams and Phemister in 
1938.(5) During the ensuing ten years, this 
operation has been extended and modified so 
that now it can be applied in the treatment of 
carcinoma of the esophagus at all levels with 
the exception of the cervical segment. The 
morbidity and mortality of this surgical proce- 
dure have reached acceptable low levels. Al- 
though sufficient time has not elapsed for a 
statistical study of end results, reports which 
are available (6) suggest that carcinoma of the 
esophagus treated by radical resection will be- 
have like carcinoma elsewhere in the body 
(lung and stomach) and that there will be 
enough cases of three to five year survival to 
justify the use of the operation in the hope of 
effecting a cure. Because of the pitiable plight 
of the patients who are unable to swallow be- 
cause of complete esophageal obstruction, it is 
justifiable to make an effort to remove the 
cancer in every case, however hopeless the prog- 
nosis may seem. One of the major benefits of 
the operation is the restoration of esophago- 
gastric continuity and the ability of the patient 
to swallow food. Many such patients may live 
in relative comfort without any recurrence of 
dysphagia for as long as two or more years 
after resection and an esophagogastrostomy. 

The obscurity of syptoms all too frequently 
results in a late diagnosis. Most patients com- 
ing to surgical treatment have had dysphagia 
for a period of six months or more. The medical 
profession as a whole must be alert to the 
possibility of esophageal cancer in order to make 
the diagnosis early. Any patient with dysphagia 
deserves careful roentgenographic and esophag- 
oscopic investigation before any treatment is 
instituted. These two diagnostic procedures 
will readily reveal the presence of an esophageal 
carcinoma. 

The surgical procedure utilized for a car- 
cinoma of the esophagus varies according to 
the region where the tumor lies. The restoration 
of continuity after resection of a carcinoma in 
the cervical segment of the esophagus requires 
the substitution of a turned in portion of skin 
for the excised portion of esophagus. This may 
be accomplished by the method described by 
Wookey.(7) If the carcinoma is located 
in the upper fourth of the thoracic seg- 
ment (in the superior mediastinum) a one stage 
esophageal resection with a cervical esophago- 
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gastrostomy is performed by means of two in- 
cisions. Through a left thoracotomy incision the 
entire esophagus from the base of the neck to 
the cardia is dissected free and resected. The 
thoracic incision is closed and a second incision 
is made over the lower cervical region anteriorly. 
The esophagus is dissected out through the in- 
cision, the fundus of the stomach being brought 
up into the cervical region from the chest, and 
the esophagogastric anastomosis is done within 
the neck above the level of the clavicle actually 
in the subpharyngeal region. 

A carcinoma in the middle half of the eso- 
phagus (extending from the superior border of 
the aortic arch to the inferior pulmonary vein) 
is treated by esophageal resection and a high 
intrathoracic esophagogastrostomy. Whether 
the anastomosis is done superior or infer- 
ior to the aortic arch, depends on the loca- 
tion of the tumor. Any cancer which lies at 
least in part behind the aortic arch requires a 
high level of resection in order to remove the 
cancer adequately. Esophageal carcinoma char- 
acteristically extends submucosally so that wide 
resection is advisable in an effort to extirpate 
the disease. 

A carcinoma in the lower fourth of the thor- 
acic segment—that is that portion lying between 
the inferior pulmonary vein and the stomach— 
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is treated by resection of the esophagus and a 
portion of the stomach lying along the lesse 
curvature and a low intrathoracic esophagogas 
trostomy. Without pathological examinatior 
it may be difficult to determine the exac 
origin of the tumor whether it be eso 
phagus or stomach. From a practical stand 
point, however, the operative technique is th 
same in either case. 
Summary 

As a result of rapid advances in the field o 
esophageal surgery in the last decade, it is nov 
possible to perform satisfactory one stage pro 
cedures for a variety of esophageal lesions in 
cluding congenital atresia with tracheoesopha 
geal fistula, acquired tracheoesophageal fistula 
acquired stricture, perforation or rupture o! 
the. esophagus, diverticula, cardiospasm, benig: 


tumors and carcinoma. 
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CHOLECYSTECTOMY WITHOUT DRAINAGE 
CHARLES G. FRASER, M.D.; JAMES E. O'HARE, M.D.; and 


GEORGE M. BOGARDUS, M. D. 
Veterans Hospital, Tucson, Ariozna 


This is not a new subject. In 1906, Witzel(16) 
of the Berlin Clinic reported 500 cases of 
cholecystectomy without drainage and yet to- 
day, 40 odd years later, cholecystectomies are 
routinely drained in many hospitals. One looks 
back not so many years to the day when appen- 
dectomies, cesarean sections, gastric and intes- 
tinal operations were likewise routinely drain- 
ed; whereas now, with a sense of progress, one 
notes that as a rule the abdomen is tightly 
closed in these cases. Gallbladder surgery does 
not enjoy this same progress, yet the proponents 
of non-drainage cite the following advantages 
of cholecystectomy without drainage, namely: 

1. A cleaner wound with less chance of in- 

fection. 


“Reviewed in the Veterans Administration and published with 
the approval of the Chief Medical Director. The statement and 
conciasions published by the authors are the result of their own 
study and do not necessarily reflect the opinion or policy of the 
Veterans Administration.” 


2. Less opportunity of inducing infection 
into the peritoneal cavity from the outside 

3. Fewer eviscerations. 

. Fewer herniae. 

. Avoidance of persistent sinus formation. 

. Less danger of bile leakage from the stump 
because of the tendency toward leakage is 
increased by pressure of the drain on the 
cystic stump preventing peritoneal agglu- 
tinins from covering and scaling off the 
stump. 

The literature contains numerous reports of 
cholecystectomy without drainage; however, 
only those series in which mortality rates are 
given appear here: 

Note the favorable mortality in the non-drained 
cases in this series. 

In reviewing these cases, particular attention 
was paid to the incidence of bile peritonitis. 
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Without 


Name 


Drainage Mortality 
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Cases With 


% Drainage Mortality 





391 
129 


Abell 

Bailey 

Bettman 1942 
Bottomley 19 
Coventry 1923 

DeCoursey 1933 

Fowler 1928 

Mallet-Guy 1947 

Verbrycke 1927 

Willis 1917 

Willis 1921 41 
Witzel 1906 500 


Total 1,949 


All of the authors made a statement that no 
bile peritonitis occurred in these series except 
the single case of Witzel’s. One may ask what 
becomes of the bile that forms in the undrained 
abdomen and the proponents of non-drainage 
argue that it does not form as seen in the re- 
operated cases. 


429 CHOLECYSTECTOMIES AT THE 
GENESEE HOSPITAL*® 

*Teaching Hospital Associated with the Uni- 
versity of Rochester School of Medicine and 
Dentistry. 

Four hundred twenty-nine cholecystectomies 
were performed at the Genesee Hospital from 
1936 to 1946. Three hundred ninety eight cases 
were drained and 31 not drained. 

Bile peritonitis developed in five cases result- 
ing fatally in three instances, with a mortality 
rate of 60%. Two of these were in the 31 un- 
drained cases and three were associated with 
common duct explorations in the drained cases. 
There were no instances of bile peritonitis in 
the drained cases when the common duct was 
not explored. 

This series is striking in that non-drainage 
resulted in bile peritonitis in two out of 31 non- 
draned cases and in one it was fatal. 

Because most cholecystectomies are drained in 
spite of theoretical advantages of non-drainage, 
it is felt that other surgeons in other instiutions 
have had similar experience with bile peritonitis 
in undrained cases. It is probable that the 
ill effects of non-drainage do not regularly ap- 
pear in the literature. The unexpected drain- 
age of bile in the first few days following a 
simple cholecystectomy has often puzzled sur- 


Ble rroHrarncouce 








2.04% 109 2 
0.00% 

1.63% 0 
0.00% 

0.00% 4 
2.77% 20 
3.33% 15 
0.89% 

0.00% 

2.86% 69 

2.44% 

0.02% (Bile peritonitis 


1.34% 1,118 41 


geons as to its cause. Unrecognized accessory 
bile ducts are incriminated. The proponents ot 
drainage advise routine drainage to avoid an 
occasional fatality from bile peritonitis. Most 
of the older and more experienced surgeons 
will say that they did not drain until they lost 
such a case. 


3.66% 


The following questionnaire was sent to a 
number of surgeons in scattered areas of the 
country: 

1. Do you advise routine drainage of Mori- 

son’s Pouch following cholecystectomy? 

2. In your experience and the experience of 
your institution have you noticed an in- 
creased instance of bile peritonitis and 
complications in the undrained cases? 

3. Would you care to further express ideas 
on the subject? Replies appear below: 


Warren H. Cole: University of Illinois 


1. “With few exceptions, I recommend and 
institute drainage following cholecystec- 
tomy. 

2. “I have not had enough experience with 
closure without drainage to state whether 
or not this method would be followed oc- 
casionally by complications such as bile 


peritonitis. However, we have had one 
patient on whom a repair for a bile duct 
stricture was performed. Drainage was 
used but the wound around the drain was 
closed too tightly. This patient developed 
bile peritonitis, and we had to open the 
wound 24 hours after the operation; she 
ultimately died with numerous abscesses. 
. “Accordingly, I recommend drainage to 
protect the occasional patient. In perhaps 
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no more than one or 2%, will significant 
escape of bile from a cystic duct, aberrant 
hepatic duct, etc., take place.” 


George Crille, Jr.: Cleveland Clinic 
1. Do you advise the routine drainage ot 


Morison’s Pouch following cholecystecto- 
mies? “Yes.” 


2. In your experience and the experience of 


your institution, have you noticed an in- 
creased instance of bile peritonitis and 
complications in the undrained cases? “Al- 
ways drain..” 


3. “I have seen bile peritonitis or leakage 


when least expected. The appearance of 
bile from the drain gives warning of this. 
I always drain for two or three days.” 


Laurence S. Fallis: Henry Ford Hospital 
(Referred by Roy D. McClure): 
1. Do you advise the routine drainage ot 


Morison’s Pouch following cholecystecto- 
mies? “Yes, without exception.” 


. “We cannot say that there have been in- 


creased instances of bile peritonitis in un- 
drained cases because it is the practice in 
this hospital to drain patients. However, 
every year we have two or three cases of 
bile peritonitis that have been operated 
upon elsewhere and not drained. 


. “We readily admit that there are many 


instances, and perhaps a majority of the 
cases of clean dissection and removal of the 
gallbladder that the abdomen could be 
closed without drainage. However, we are 
unable to determine which case will give 
trouble, and therefore we advise drainage 
in all cases, since there is extreme variation 
in the amount of drainage in these pa- 
itents. Furthermore, we have no instances 
on record in this hospital in which any 
complication could be directly attributed to 
the presence of the drain. We use the 
Penrose type of drain exclusively.” 


John H. Gibbon, Jr.: Jefferson Medical College 


1. 


2. 


3. 


“I do advise routine drainage of Morison‘s 
Pouch following cholecystectomies. 

“As we routinely drain, we have had no 
experience with undrained cases. 

“I might say that we regard drainage with 
a soft filled cigarette drain as a simple 
precautionary measure which does not in- 
crease the length of convalescence and I 
can see no reason for abandoning this sim- 
ple procedure.” 
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Frank Glenn: The New York Hospital 
1. “We routinely drain following cholecystoc- 


tomy.” 


Henry N. Harkins: University of Washington 
School of Medicine 
1. “I now advise routine drainage of Morison’s 


Pouch following cholecystectomies. Severa! 
years ago, for a short time, I did not drain 
Morison’s Pouch, but gave up this prac- 
tice because I now work in so many hos- 
pitals that I cannot follow the cases as 
well as I could formerly. I had no disas- 
trous results in the few cases where the 
pouch was not drained. 


. “In our experience, as already stated, we 


have seen no disastrous results, but we 
have only used the non-drainage method 
in a half a dozen or less cases. 


. “I am coming to the belief that when 


drainage is done, it should be done with 
a Chaffin tube arrangement, or by the sump 
drainage method of Babcock. Generally 
speaking, I use sump drainage, or Chaffin 
tube drainage in almost all cases where 
I am going to drain.” 


Emil F. Holman: Stanford University 
1. Do you advise the routine drainage of 


Morison’s Pouch following cholecystecto- 
mies? “Yes.” 


. In your experience and the experience of 


your institution, have you noticed an in- 
creased instance of bile peritonitis and 
complications in the undrained cases? “Two 
deaths from non-drainage in 1922 perpe- 
trated by another surgeon. This has for- 
ever prejudiced me against it!” 

(Referred from Dr. Wangensteen) : 


Arnold J. Kremen: University of Minnesota 
1. “It has been the practice in this clinic 


for some time to regularly drain Morison’s 
Pouch following cholecystectomies. 


. “We have on several occasions seen collec- 


tions of bile in the subhepatic space and 
even the development of subphrenic ab- 
scesses which I believe came about as a 
result of failure to drain following cholecy- 
stectomy. 


. “I have seen very few instances wherein 


drainage in this area providing the drain 
is brought out through a stab wound lateral 
to the incision, has ever caused any diffi- 
culty, and there are times when I think it 
has prevented postoperative complications.” 
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F. H. Lahey: Lahey Clinic 
1. “We drain down to the foramen of Win- 
slow in all cases and have never closed a 
cholecystectomy without drainage. 
“I think that we have had two fatalities 
from bile peritonitis in the patients who 
had been closed without drainage who 
came here late, with bile leakage and 
with their abdomens filled with bile. These 
patients had had their gallbladders done 
elsewhere.” 
Alton Ochsner: Ochsner Clinic 
1. “We do not do routine drainage of Mori- 
son’s Pouch or of the abdominal cavity fol- 
lowing cholecystectomy. Drainage in our 
cases of cholecystectomy is dependent upon 
the ability to carefully cover the cystic duct 
stump with serosa and the presence or ab- 
sence of exudation from the gallbladder 
bed. We believe that there is a likelihood 
of the cystic duct stump blowing off unless 
it can be covered with peritoneum which 
will permit the holding of fibrinous exu- 
date around it which can become organ- 
ized. Unless we can satisfactorily cover 
the cystic duct with peritoneum we always 
drain the peritoneal cavity and we also 
drain when there is a continued ooze from 
the gallbladder bed. 
“We have not noticed any cases of bile 
peritonitis or complications in undrained 
cases when we adhere to this rule.” 
Herman E. Pearse: Strong Memorial Hospital 
1. Do you advise the routine drainage of 
Morison’s Pouch following cholecystecto- 
mies? “Yes.” 
Samuel J. Stobins: Genesee Hospital 
“At the Genesee Hospital, Rochester, New 
York, it is the policy of the Surgical Service 
to drain Morison’s Pouch following chol- 
ecystectomies on all Staff cases; drainage in 
private cases rests entirely with the at- 
tending surgeon.” 
Waltman Walters: Mayo Clinic 
1. Do you advise the routine drainage of 
Morison’s Pouch following cholecystecto- 
mies? “Yes.” 
DISCUSSIONS 
Part of this paper was presented by one of 
the authors (CGF) at a staff meeting at the 
Genesee Hospital. Because of the two inci- 
dences of bile peritonitis in 31 undrained cases 
at that hospital, it was believed that this might 
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have been due to ill-chance rather than to the 
method. Many surgeons were privately ques- 
tioned over a period of years and it became 
evident that other institutions had had similar 
results from non-drainage so that most sur- 
geons had abandoned it in favor of drainage. 
It is felt the favorable data in the literature 
are due to selection, many of the ill results not 
being reported. 
SUMMARY 

1. Theoretical advantage of non-drainage fol- 
lowing cholecystectomy are given. 

2. The mortality rates in non-drainage are 
collected from the literature. 

3. Four hundred twenty-nine cholecystecto- 
mies at the Genesee Hospital, in the ten year 
period between 1936 and 1946, are reviewed. 
In 398 cases which were drained bile peritonitis 
developed but three times and all these were 
associated with comomn duct exploration. Thirty- 
one “ideal” cases were not drained and bile peri- 
tonitis developed two times in this series; one 
proved fatal. 

4. Reports of a questionnaire sent to a num- 
ber of surgeons in various parts of the country 
are presented. 

5. In spite of theoretical advantages and the 
available data in the literature, it is felt that 
young surgeons should omit drainage following 


cholecystectomy with a great deal of temerity. 
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WHAT TO KNOW ABOUT CARCINOMA OF THE LUNG 
ROBERT M. JANES, M.D. 


Professor of Surgery, University of Toronto School of Medicine 


Toronto, 


1. FREQUENCY: 

Statistics regarding the frequency of cancer 
of the lung vary considerably between hospital 
and hospital depending upon. whether the medi- 
cal and surgical staffs are especially interested 
in it and through reputation attract a consider- 
able number of patients of this type. Naturally, 
it is from those who have a special interest 
that most of, the publications have come. I 
suspect, therefore, that they give a somewhat 
exaggerated picture of its frequency in relation 
to other forms of cancer. Certain it is, how- 
ever, that it is one of the most frequent forms of 
malignant disease particularly in the male, oc- 
curring as it does, in a proportion of 6 or 7 males 
to one female, and as such, warrants the in- 
creasing attention that it is receiving. During 
the 10 year period ending 1946 in the Depart- 
ment of Pathology of the Toronto General Hos- 
pital the third most frequent site of primary 
cancer was the lung, being preceded in the list 


only by the stomach and large bowel. 


2. ETIOLOGY: 
Nothing definite is known regarding the cause 


of cancer of the lung. It has been attributed 
to the use of tar in road building but Boyd 
showed that it seemed to be more frequent in 
Winnipeg than Toronto. It has been blamed 
upon the inhalation of petrol fumes but seems 
to be as common in rural as well as urban com- 
munities. The belief that it is due to tobacco 
does not seem to have been well founded. Its 
supposed relation to previous inflammatory 
disease of the lung is probably due to inac- 
curate diagnoses. Until further evidence is pro- 
duced we must regard the etiology as unproved. 


3. PATHOLOGY: 

The histopathology need not concern us. The 
important thing is that it arises in the bronchi 
and that it may appear anywhere in the 
bronchial tree. Seventy-five to 80% arise in the 
primary and secondary division of the bronchi, 
the remainder more peripherally. It spreads by 
way of the lymph vessels to the bronchial lymps 
nodes, mediastinal nodes and thence along the 
communicating nodes to the neck or abdomen. 
Widespread matastases through the blood 


Read before the Physicians Chest Di S jum, Lo 
Angeles, California, January, 1950. “sty teers P 


Canada 

stream are unusually frequent. The cells prob- 
ably gain entry to the blood stream via th 
thoracic duct or by direct invasion of veins. I! 
is one of the most frequent sources of bon: 
metastases. Spread to the brain through verte 
bral system of veins is common. Pleural effu 
sion may be inflammatory in origin or due t 
extension of the cancer to the pleura. A blood 
stained effusion is usually due to carcinoma 
Like all other forms of cancer its rate of growt! 
varies greatly. The most malignant forms kil 
the host in a few months; the occasional patien 
may survive for 4, 5, 6 or even 7 years withou 
treatment. 

4. SYMPTOMATOLOGY: 

I believe that we have all laid too much stress 
upon the classical picture of cancer of the lung 
and in so doing made the diagnosis appear too 
easy. If the course of events proceeds according 
to what would be expected, the growth in a pri- 
mary or secondary bronchus acts first as a 
foreign body and produces an irritating cough; 
next follows clear or whitish sputum from over 
secretion of bronchial glands, with ulceration, 
bleeding occurs and the sputum becomes streak- 
ed with bright red blood or occasionally gross 
hemoptysis is seen. When the lumen of the 
bronchus has been narrowed enough to inter- 
fere with the clearing of secretions distal to 
the area, infection occurs and the sputum be- 
comes purulent. At about the same time atelec- 
tasis occurs in the segment of lung distal to the 
growth and bronchopneumonia develops. The 
patient has bouts of fever and if the parietal 
pleura is involved, pleural pain. There is often 
a deep-seated pain or discomfort in the chest 
quite apart from the pleural pain. Unfortunately 
this classical picture is no more to be depended 
upon than the classical picture of appendicitis. 
The important thing to remember are that the 
development of a cough, a change in the char- 
acter of a cough blood in a sputum, a sense 
of pain or discomfort in the chest should not be 
disregarded. Recurrence of pneumonia in the 
same area of lung means bronchial obstruction 
and demands investigation. The appearance of 
a lung abscess or bronchiectasis in a patient 
of cancer age should be regarded as secondary 
to cancer of the bronchus until this has been 
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excluded. Growths which arise peripherally are 
unlikely to produce any symptoms in the early 
stages. There may be chest pain of varying 


character or, if the parietal pleura is involved, 
pleural pain. The patient who complains of 
feeling that there is something unusual in his 
chest should not be reassured because physical 
xamination of the chest is negative without 
in x-ray being made. 


5. DIAGNOSIS: 

As in all other disease, the most important 
thing is to be aware of the possibility of cancer 
if the lung. “What one knows, one sees.” A 
areful history is of first importance. 

Physical examination of the chest may or may 
not yield information of significance. The early 
lesion, whether it be in the larger bronchi or 
toward the periphery, is unlikely to give rise to 
any change in physical signs. When, as a re- 
sult of the blocking of a main bronchus, a con- 
siderable area of atelectasis has developed, there 
will be a shift of the mediastinum toward the 
lesion with diminished resonance and air entry 
over the area and harsh breathing. There may 
or may not be rales. Peripheral growths must, 
as a rule, be very large to be recognized clinic- 
ally. In the presence of extensive atelectasis the 
decreased movement, decreased size of the 
chest deeper intercostal spaces and increased 
obliquity of the ribs on the affected side may 
be obvious. If pleural fluid has developed it, 
of course, gives the usual signs. No importance 
should be attached to the absence of changes 
in the physical signs. 

The presence of a Horner’s syndrome, of en- 
larged lymph nodes in the neck and axilla and 
enlargement of the liver should always be looked 
for. If an enlarged node is found it should be 
removed for diagnosis. If the patient is hoarse 
the vocal cords should be examined. A paralyzed 
cord usually means that the case is inoperable. 
Complete immobility of one leaf of the dia- 
phragm suggests involvement of the phrenic 
nerve and usually inoperability. 

X-ray films of the chest provide the most 
important single method of examination. If 
the growth is peripheral in location it is readily 
seen. In a central lesion the first change is 
always an area of atelectasis with slight shift of 
the mediastinum and perhaps elevation or de- 
pression of the hilum and elevation of the 
diaphragm. More extensive changes are, of 
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course, easily recognized. Unfortunately, widen- 
ing of the mediastinum may be the most prom- 
inent finding due to involvement of the media- 
stinal lymph nodes. A perfectly normal x-ray 
film may be found but is extremely rare even 
in early cases. Laminographs should often be 
done. Good bronchograms may be very help- 
ful either through demonstration of a definite 
block in a bronchus or a filling defect in the lung 
parenchyma corresponding to the area of atelec- 
tasis. Both of these changes may be found in 
the absence of new growth and must be inter- 
preted, therefore, in relation to other findings. 

A bronchoscopic examination should be done 
if the history is suggestive even though x-ray has 
been normal. In most clinics only about 50% 
of the cases are yielding positive biopsies. If 
more patients present themselves at an earlier 
stage this percentage is likely to become still 
lower. Examination of bronchoscopic aspirates 
and sputum for cancer cells has proved useful 
in many clinics. If the clinical history is sus- 
picious and x-ray findings are suggestive, thor- 
ucotomy should be advised even though the 
bronchoscopic findings are negative and no cells 
have been found in the sputum or aspirates. 
Recently several patients have been operated 
on whose lesion was found on routine x-ray sur- 
veys in whom all other examinations were nega- 
tive and who had no associated symptoms. 


6. DIFFERENTIAL DIAGNOSIS: 

Pneumonia, particularly of the atypical var- 
iety, since it is segmental in distribution and 
may be associated with some degree of atelec- 
tasis, may be most difficult to differentiate. Pri- 
mary atypical pneumonia rarely persists longer 
than 6 weeks. In doubtful cases it may be 
necessary to “wait and see” for that length of 
time. The presence of a foreign body in the 
bronchus must be considered even in the absence 
of history. Lung abscess or bronchiectasis de- 
veloping after middle life must be regarded as 
possibly secondary to carcinoma until proved 
otherwise. Hodgkin’s Disease or Lymphosar- 
coma in the mediastinum may occlude the 
lumen of a bronchus and produce a secondary 
atelectasis and an x-ray picture quite indistin- 
guishable from advanced cancer of the bronchus. 
When doubt arises a therapeutic trial of x-ray 
will usually solve the matter since the lympho- 
mas are highly radiosensitive. Peripheral 
growths may be confused with any other type 
of primary growth as well as tuberculomas. 
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Occasionally the doubt may be overcome by 
an aspiration biopsy but thoractomy is usually 
necessary. Bronchial adenomas can be distin- 
guished from carcinoma only on biopsy. An 
adenoma rarely produces an isolated parenchy- 
mal shadow. In the absence of positive sputum, 
tuberculosis may occasionally present some dit- 
ficulty. 
7. TREATMENT 

Surgical removal offers the only hope of cure 
since these growths are highly resistant to radia- 
tion. Lobectomy may be justified occasionally 
but pneumonectomy is the procedure of choice. 
Sufficient evidence has now accumulated to 
prove that these growths can be cured by sur- 
gical removal. As in cancer elsewhere cure 
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depends on the type of disease and the time of 
diagnosis. Palliative pneumonectomy is worth- 
while in some cases to free the patient to symp- 
toms that arise from infection distal to the 
growth and in the hope of making his demise 
more comfortable. The prolongation of life 
that can be accomplished may be worthwhile 
but I do not believe that a mere extension of 
life for a few months is in itself to be considered 
of great value. 

Radiotherapy may have some palliative effect 
The prolongation of life claimed by radiothera- 
pists must be assessed with great care since 
some patients live so long without therapy ot 
any sort. With improvement in technique it is 
worth further trial in inoperable cases. 


UNUSUAL VARIETIES OF PNEUMONIA AND PULMONARY 


ABSCESS 
JOHN S. CHAPMAN, M.D. 


Dallas, Texas 


t is the intention of this paper to point out 
how completely dangerous it may be to accept 
as satisfactory diagnosis such common nomen- 
clature as abscess of the lung, atypical or viral 
pneumonia, and unresolved pneumonia. 

Most of these terms come from the radiolo- 
gists, and we are sometimes content to accept 
such a roentgenologic diagnosis without ado 
and immediately proceed to the use of the anti- 
biotic with which we are currently infatuated. 
Prior to the days of roentgenography it was 
the custom to diagnose about everything that 
was associated with a high fever, pleuritic pain, 
cough and leucocytosis as pneumonia. If there 
were no satisfactory physical findings, it was 
influenza. The roentgenologists forced upon 
us a rather more accurate morphologic con- 
sideration of infection of the lung; they showed 
that disease was not always lobar or broncho- 
pneumonic but might be segmental; that what 
we thought was pneumonia was often-times the 
inflammation of an abscess in which necrosis 
had not yet occured. 

Then came the first—perhaps the greatest—of 
the antibiotics, penicillin, and a new classifica-+ 
tion sprang up among clinicians. There were 
just two kinds of pneumonia then; those which 
responded to penicillin and those which didn’t. 
In many places this simple classification seems 
to persist, though the multiplication of potent 
antimicrobial agents has tended to keep the 
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clinician somewhat more alert. In a sense, 
though, the classification is still somewhat the 
same, only a little broader: now there are in- 
fections that respond to penicillin; those that 
do not, but respond to some of the others; those 
that fail to respond to any antibiotic. 

It is against such an ultra-empiric approach 
to disease that these remarks are delivered. 
There is and can be but one satisfactory ap- 
proach to the problem of pulmonary infection 
and that approach is an etiologic one. The 
cases about to be shown are demonstrations of 
the necessity of pertinacious investigation. In 
this discussion it is fair to assume that two 
important differentials already have been care- 
fully considered—as they should be in every 
instance in which a report of unresolved pneu- 
monia, viral pneumonitis or abscess has been 
offered by the roentgenologist. Those two 
conditions are familiar and have been mention- 
ed often: they are tuberculosis and carcinoma. 
Until those two diseases have been excluded, 
a beginning cannot be made on a pulmonary 
diagnosis. 

But even after carcinoma and _ tuberculosis 
seem adequately excluded, there remain many 
other diseases that call for precise etiologic 
study. It is with these that this discussion 
deals. Just what percentage of pulmonary 
infection they represent is uncertain. These, of 
course, are called from many admissions. It 
probably is safe to estimate that such conditions 
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represent about 1% of all admissions for acute 
infections of the lung. 

Several conditions are not represented since 
in the area from which these patients come 
there is a relatively low incidence of infestations, 
there is no mining and relatively slight indus- 
tral hazard and there is comparative freedom 
from the more exotic tropical diseases. In ad- 
dition, but not included, are a number of pul- 
monary infections in which the most exhaus- 
tive efforts, including on occasion lung biopsy, 
have failed to produce a satisfactory answer. 

In the majority of these unusual cases of 
pneumonia it is evident that they represent 
pulmonary complications or localizations of the 
less familiar infectious diseases. In a few cases 
the pneumonia is the result of some compara- 
tively infrequent affection of the lung itself, 
while in others the infiltration of the lung may 
represent abnormal reaction or prior morphologic 
alteration of the tissue. 

Table I presents a classification of pneumonias 
which has been found to be of value in approach- 
ing the problem of a baffling pulmonary infec- 
tion. 


Before proceeding into the presentation of in- 
dividual cases, two further warnings should be 
added. So-called post-operative pneumonia or 
ether pneumonia, which characteristically is 
manifest about the third day is not primarily an 
infection, but is the resultt of bronchial ob- 


struction. Although the condition responds to 
penicillin, the use of an antibiotic confuses the 
issue. The important step is the reopening of 
the occuluded bronchus. 

The other warning is to be on the alert for 
pulmonary infarction in the healthy, active 
individual. The roentgenologist in many in- 
stances will be unable to differentiate a subseg- 
mental pneumonia from an infarct and physical 
examination not infrequently fails to reveal any 
evidence of peripheral venous disorders. Points 
of some aid in the differential diagnoss are 
the character of the sputum which will be 
mentioned later, the very dramatic onset, the 
relatively low temperature and leucocyte count 
and the early apearance of a sterile, hemorrhagic 
effusion (frequently seen only in lateral film). 
Jaundice seems not to develop unless preexist- 
ing hepatic disease is present and the electro- 
cardiagram practically never affords a clue. A 
roentgenographic clue of great importance is the 
conversion, often within three or four days, of 
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the original consolidation into horizontal linear 

shadows which may persist for some days. Al- 

most never does the postero-anterior or lateral 

film reveal a pyramidal or conical shadow. 
The following cases of pneumonia illustrate 

varieties of unusual pulmonary disease. There 

are of course a group of notable omissions. Pri- 

mary coccidioidal infiltrations are not encoun- 

tered in the Dallas area; no proven case of in- 

‘ectious mononucleosis with pneumonic infiltra- 

tion is included; strongyloides infestations of the 

lung, which seems to have been familiar to 

those in Burmese and Indian theatres, is missing. 

TABLE I 

Pneumonia of bacterial etiology. 

Primary atypical pneumonia. 

Pneumonia due to specific viruses. 

Pneumonia of Rickettsial origin. 

Pneumonia due to higher organisms. 

Infections due to yeasts and molds. 

Loeffler’s syndrome. 

Pneumonias resulting from systemic diseases. 

Infiltrations associated with malignant diseases. 

Pneumonia due to the inhalation of toxic gases 
and fumes. 

Pneumonia due to inert foreign matter. 


REPORT OF CASES 

CASE 1. The patient was a while male of 
early middle age who entered the hospital with 
the complaint of fever, malaise, cough, head- 
ache and generalized aching. Laboratory stu- 
dies were of note mainly for their lack of 
information. Bronchoscopy indicated a some- 
what fixed and rigil intermediate bronchus on 
the left, but secretions were negative on Papani- 
colaou staining. Fever responded slowly and 
gradually over a period of time and it is im- 
possible to state that any antibiotic produced 
a definite effect. Since the shadow persisted 
unchanged over a period of some time, it was 
considered safer to explore for carcinoma than 
to accept negative findings as being exclusive. 
The tissue grossly revealed a chronic organising 
pneumonia; histologically it was said to be com- 
patible with the infiltrations characteristic of 
Q-fever. Serologic studies for that disease which 
had been weakly positive shortly before sur- 
gical exploration subsequently became much 
more strongly positive. (1, 2). 

CASE 2. This patient, a young white male, 
entered the hospital with high fever and con- 
siderable malaise. On his skin there were a few 
small vesicles, which after two days became 
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much more numerous and took on a _ hemorr- 
hagic character. Four days later the tempera- 
ture began to subside and the patient was en- 
tirely well on the sixth day. His two children 
had recently been confined with known chicken- 
pox. (10). 

CASE 3. The patient, a farmer in late middle 
age, had been working in the fields during 
intensely hot weather. He suddenly became 
intensely ill with high fever, photophobia, mark- 
ed muscular pain and cough. When he entered 
the hospital his temperature ranged around 
103-104°, his entire body was quite tender to 
touch and his cough was productive of dark 
blood. Six or eight days later jaundice ap- 
peared. Chest taps resulted in bloody fluid. 
Dyspnea became intense in spite of repeated 
taps and oxygen. By the twelfth hospital day 
cyanosis and dyspnea were severe, there was 
intense jaundise, marked cylindruria and albu- 
minuria and rapidly rising urea. All the com- 
mon agglutination tests were negative and ai- 
though the specific etiologic agent was never 
demonstrated we feel quite safe in presenting 
him as a case of Weil’s Disease. 


CASE 4. A middle-aged white female had 
been ill at home for about a week. There 
had been considerable cough, some shortness 
of breath and wheezing and a moderate degree 
of fever. In spite of aureomycin, she had _ be- 
come worse and her attending physician noted 
an increase in an area of consolidation. Chest 
film revealed a somewhat irregular consolida- 
tion. In the hospital her course was marked by 
temperature as high as 103, a moderate leucocy- 
tosis with persistent eosinophilia of varying de- 
gree and not always constant. The only or- 
ganism recovered from the sputum by repeated 
culture was streptococcus viridans. When she 
was first placed on penicillin there was a short 
period of improvement lasting about four days, 
at the end of which the temperature which 
had nearly reached normal began to rise stead- 
ily. No combination of penicillin with any 
other antibiotic proved of advantage. When 
penicillin was increased there was always a 
short period of response. For six weeks the 
picture remained essentially unchanged, the pa- 
tient at all times showing rather marked dysp- 
nea, a slight violaceous cyanosis and experienc- 
ing some pleuritic pain from time to time. At 
last, for the want of any other satisfactory 
therapy, it was decided to place her on doses 
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of penicillin in the range ordinarily used for sub- 
acute bacterial endocarditis. On this regimen 
her temperature fell rapidly to normal and re- 
mained so thereafter. Some three weeks after 
her discharge and about nine weeks after the 
onset of her illness, resolution of the lower lobe 
pneumonia was esesntially complete, when sud- 
denly a new patch appeared in the left upper 
lobe. This migratory behavior seems to justify 
our diagnosis of Loefller’s syndrome, since eosin- 
ophilia was fairly clear throughout. If this is 
correct, it is somewhat unusual to find such 
a relationship with what was apparently a 
pneumonia due to streptococcus viridans. Since 
that time, for a period of nearly two years, the 
patient has been quite well. 

Acute abscess of the lung is usually dismissed 
simply with that diagnosis. Most abscesses 
are of the usual mixed, anaerobic variety, the 
predominant organism probably being an anaer- 
obic streptococcus. The mode of onset is 
usually sudden, often following a period of 
unconsciousness from whatever cause. The pa- 
tient presents within a matter of hours the 
picture of severe pulmonary infection with 
hyperpyrexia, pleuritic pain, severe cough, dys- 
spnea and cyanosis. Clubbing of the fingers 
may develop within as short a time as seven 
days in a few severe and large abscesses. Films 
up to the third or fourth day rarely reveal evi- 
dence of caviety formation, but are suggestive 
of abscess by the predilection of that disease 
for the dorsal segment of the lower lobe and 
for the axillary portion of the upper. From 
about the fifth day on—assuming treatment has 
been delayed for any reason—the cough becomes 
productive of foul sputum and roentgenograms 
of the chest reveal rapidly developing rare- 
faction, with or without fluid level. 

Under present conditions many of these are 
aborted in the pneumonic, precavitary stage 
and undergo complete resolution. Either by 
reason of inadequate treatment or delayed treat- 
ment a certain number of patients proceeds 
to a modified variety of the once familiar 
picture. In many cases due to antimicrobiai 
therapy, the sptuum never becomes frankly 
putrid. 

We are now particularly concerned with those 
patients who, having received adequate treat- 
ment, have persistent cough, sputum, fever and 
roentgen evidence of cavity. Here as in the 
case of the pneumonias one must always be sure 
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that tuberculosis and carcinoma have been well 
excluded. But even after these two prominent 
possibilities are clearly put aside, there remain 
certain other necrotizing diseases of the lungs 
which have to be considered. There are, of 
course, abscesses due to unusual organisims, 
mallei, bacteroides, klebsiella, and blastomycosis. 
Of these we have no examples, yet such dis- 
eases are probably not uncommon in certain 
areas. Other etiologic types are notible for their 
roentgen similarity to ordinary anaerobic ab- 
scess, for their protracted course and for their 
almost complete resistance to treatment with 
any antibiotic. Certain characteristics of their 
behavior, however, might have offered clues at 
earlier dates, while others even in retrospect 
cannot well be differentiated by any method 
from simple abscess. 

CASE 1. A white male of early middle age 
went to a local tuberculosis control unit com- 
plaining of fever, cough, expectoration, malaise, 
loss of weight and weakness. A chest film re- 
vealed at that time (some four weeks prior) 
essentially the same situation evident in the 
slide. Although a sputum was negative upon a 
single examination, he was regarded as having 
tuberculosis and sent to the city sanatorium. 
He was moderately febrile, there was persistent 
leucocytosis, and continued cough with the 
expectoration of considerable amounts of yellow 
or greyish sputum which was always negative 
for tubercle bacilli. Carcinoma was included 
in the differential diagnosis, but bronchoscopy 
with cytologic study of secretions was negative. 
He was then considered to have an abscess 
and was placed on considerable doses of anti- 
biotics, first one at a time and then in com- 
bination, all with little or no result. Numer- 
ous agglutination tests failed to afford any use- 
ful evidence. Finally wet mounts of the sputum 
revealed motile endamoeba histolytica, and foi- 
lowing this cysts were found in the stool. He 
was treated with emetine, diiodoquin and chlor- 
oquin, the last of which produced dramatic re- 
sults. The clue in this patient’s case, so far as 
there was one, was the presence of a very slightly 
enlarged and moderately tender liver. Jaundice 
was absent and liver function tests. were nor- 
mal. The patient denied any symptoms sug- 
gestive of amebic colitis. (7, 8). 

This case is of more than passing interest in 
that abscess of the lung, non-contiguous with 
the hepatic process is quite uncommon and 





ARIZONA MEDICINE 41 


that the result with chloroquin treatment was so 
extremely successful. The outcome of such 
cases as given by Ochsner and DeBakey (6) 
has been marked by a high fatality rate (prior to 
availability of chloroquin). 

CASE 2. A young colored man, known to be 
alcoholic, appeared at the admitting office with 
a temperature near 105. He was clouded men- 
tally and at least a major part of the history had 
to be obtained from relatives, who stated that 
about two or three weeks earlier he had begun 
to have severe pain in the abdomen and flank, 
experience fever and chills, and to complain of 
headache. The patient was severely and acutely 
ill with moderate dyspnea and questionable 
cyanosis. Major guarding seemed to be present 
over the right upper quadrant. There was 
thought to be mild jaundice, which was con- 
firmed by the icteric index. The day following 
pain shifted to the left flank and there was an 
increase of dyspnea, definite cyanosis and very 
considerable splinted cough. Two days later 
the cough became productive of dark red to 
brown, moderately thick blood. Mucus and 
pus were almost totally wanting from the 
sputum, which upon repeated examination for 
every type of pathogen, was negative. The 
patient remained dangerously ill for a period 
of some two weeks, at the end of which time 
his temperature began gradually to subside, his 
consciousness to clear and his cough and chest 
pain to diminish. He received in very consider- 
able quantity every antibiotic available and the 
decline in temperature seemed to coincide with 
penicillin up to 3 million units per day. The 
chest film showed gradual clearing although 
the cavity remained, undergoing frequent 
changes in size. At the end of another four 
weeks the patient appeared clinically to be 
doing quite well and consideration of some 
method of procedure against the residual cavity 
was being taken when he suddenly sat up in 
bed one day, gasped and died. Autopsy re- 
vealed that the cause of death was'a pulmonary 
embolus and that the abscess was in fact an 
acute, non-suppurative necrotic process involv- 
ing what was originally an infarct. Acute and 
chronic cholecystitis was also discovered. 

While this possibility was considered early in 
the differential diagnosis it never received the 
attention due it. That attitude resulted from 
the fact that while acute necrosis and cavity 
formation in infarcts is mentioned the condition 
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seemsto be an extremely unusual one. At no 
time was there evidence of circulatory disorder 
in the legs. Finally the history and the pic- 
ture as presented at admission were strongly 
suggestive of an acute infectious disease in the 
background and Weil’s Disease was rather 
strongly entertained for a time. If a clue existed 
in this case, aside from the negativity of alli 
bacteriologic and serologic studies, it was in the 
character of the sputum. The jaundice, which 
otherwise might have helped, seemed to go 
better with acute disease involving the liver or 
gall-bladder far which there were good anam- 
nestic and physical grounds. 

CASE III. A white male in the fourth decade 
entered the hospital complaining of chest pain, 
shortness of breath and fever. Physical exam- 
ination presented the usual signs of pneuomo- 
thorax but otherwise was non-contributory. 
There was leucocytosis with a sharp shift to 
the left. X-ray revealed a hydro-pneumothorax, 
while within the lung itself was a rounded, very 
thick-walled cavity which seemed in the stan- 
dard projection to lie just beneath the pleura. 
Since the patient had seen service during the 
war in the West Texas and in the Arizona area, 
a coccidioidin skin test was done and the re- 
action was positive. Culture of both sputum 
and plueral exudate resulted in ready growth of 
coccidioides. The patient prior to admission 
had had a chronic productive cough of some 
years duration, the sputum being rather con- 
sistently yellow in color, but non-foul. 

CASE IV. A white male in the latter part of 
the sixth decade stated that for some three or 
four weeks previously he had noted fever, cough 
and sputum of unpleasant taste. On one occa- 
sion there had been hemoptysis of perhaps as 
much as 90 cc of fresh blood. The patient ap- 
peared acutely and chronically ill and the green- 
ish, muco-purulent sputum was somewhat offen- 
sive in odor. Rhonchi were heard near the 
hilum and beyond this there were dullness, dim- 
inished breath sounds and a few rales. Bron- 
choscopy revealed no visible pathologic process 
other than a reddened mucosa. Secretions stu- 
died for cellular morphology were reported as 
showing a few atypical cells, but no definite 
psoitive diagnosis was possible. The patient 
was subjected to exploratory thoracotomy after 
preparation with antibiotics. Grossly this was 
thought to be an abscess only, but dissection 
revealed a small tumor, which proved to be car- 
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cinoma, in one of the branch bronchi. 

It is worth emphasizing that in the considera- 
tion of a patient in middle life who presents the 
picture of an abscess, it is of the utmost im- 
portance to secure a thorough history as to the 
mode of onset. In the event of a gradual onset, 
with a sputum which becomes foul only after 
some period of time, carcinoma is always a 
strong probability. 

CASE V. The patient, a farmer from the east- 
ern edge of Texas, entered the hospital in a 
very acutely ill condition. He had been treated 
for a short period of time at his home by his 
local physician but when penicillin had failed 
to result in any improvement in his cough he 
was referred to the hospital. It was learned 
further that the patient had had an abrupt onset 
with a chill and high fever some ten days be- 
fore, that there had been some chest pain al- 
though it was not of a violent character, and 
that cough had begun a day or two later and 
had been productive of mucoid or mucopurulent 
sputum which at times contained both bright 
red and dark brown blood. The leucocyte 
count was elevated and there was a strong left 
shift. Sputum studies were not immediately 
revelatory and the routine agglutinations at the 
time of admission were not altered to a sig- 
nificant degree. Blood cultures yielded no 
additional information. Since the patient ap- 
parently had received adequate doses of peni- 
cillin he was placed on a combination of one 
of the other antibiotics with streptomycin. On 
this therapy over a period of some days his 
temperature gradually subsided and significant 
clearing of the consolidation occurred. As the 
patient became better able to cooperate it was 
learned that he frequently went hunting in the 
woods and had killed and skinned both squir- 
rels and rabbits. A repetition of the agglutina- 
tion studies for tularemia was strongly positive. 
This care is of unusual interest for although 
pulmonary manifestations of tularemia have fre- 
quently been reported and although one report 
mentions the formation of an abscess this 1s 
apparently the first case of tularemic abscess 
whose film has been reproduced. It is note- 
worthy that there is no obvious feature which 
would differentiate it from any other abscess so 
far as the film is concerned. 

There has been presented today a group of 
acute and subacute diseases of the lung which 
admittedly are rather rare. The purpose of this 
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presentation has been to emphasize the impor- 
tance of suspicion of one’s own diagnosis and 
study. There is probably not one of this entire 
group of patients who might not have been 
correctly diagnosed earlier had a level of sus- 
picion been sufficiently great. 

For those who have studied these patients dur- 
ing their illness—they have ben demonstrations 
of the ultimate fallibility of all laboratory tech- 
niques. Roentgenographically, these abscesses 
and these pneumonias were not distinctive. 
From the standpoint of the clinical laboratory 
all usual studies were contributory only indi- 
rectly. In fact, until the suspicion of the cor- 
rect diagnosis had been entertained and the 
laboratory was able ultimately to confirm these 
suspicions all valued tests merely served for 
exclusion. 


On the other hand what has been demon- 
strated is the importance of searching clinical 
thought and study. In one instance the occupa- 
tion, in another the habits, in a third the kind 
of sputum, in a fourth an apparenty unrelated 
hepatic tenderness, in a fifth an evanescent rash 
contained the luminescent key to the problem. 
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What all this seems to point to is that the 
competent clinician must have constantly in 
mind the patterns of behavior of all the more 
common varieties of pneumonia and abscess and 
must cultivate an acute sensitivity to the abnor- 
mal behavior of a disease process. He must 
bear constantly in mind that the film of the 
chest may reveal only a chance localization of 
a generalized disease and must avoid the pit- 
fall of mistaking a part for the whole. And 
above all else the clinician must remember that 
a careful history, a good physical examination 
and some close observation will lead more fre- 
quently to correct diagnosis than a tremendous 


mutliplication of laboratory tests. 
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INTRODUCTION 

Cellular respiration is defined by Reid (1) as 
those biological processes and cellular mechan- 
isms by which the cell converts the bound 
radiant energy of the sun, stored in foodstuffs, 
to free utilizable biotic energy, thereby making 
possible cellular activity and even cellular exis- 
tence. At once this definition limits the present 
discussion to those metabolic processes taking 
place within the cell, and excludes the more 
familiar phase of oxygen and carbon dioxide 
exchange in the lungs and extra-cellular fluids. 
A discussion of the specialized oxygen and car- 
bon dioxide carrying cells of the blood, the 
erythrocytes, is aslo eliminated because these 
cells serve primarily in gaseous transport. In- 
stead, it is the plan of this paper to take up 
those metabolic processes that are intimately 


concerned with the metabolism of cellular con- 
tents, and to show some of the fascinating and 
complex mechanisms by which intracellular res- 
piration takes place. 

In order to discuss this topic, it is necessary 
for one to visualize the individual cell, sur- 
rounded by its cell membrane, and containing 
perhaps hundreds of complex interacting enzy- 
mes, catalyzing chemical reactions of foodstuffs 
or metabolities. This cell in turn must be 
thought of as part of a coordinated group of 
cells that takes part in the formation of a tissue 
and an organ. The problem of supplying these 
groups of cells with foodstuffs, oxygen, water, 
and of disposing of carbon dioxide and waste 
products is complex almost beyond comprehen- 
sion. The physiology of cellular respiration 
concerns itself with the sum total of those chem- 





44 ARIZONA MEDICINE 


ical reactions that have to do with the break- 
down of cell metabolites for the release of 
energy required for cell work. Fundamentally 
these reactions are oxidations. 
GENERAL PRINCIPLES OF BIOLOGICAL 
OXIDATION 

In any chemical reaction, oxidation can be 
carried out by the addition of oxygen to a sub- 
stance, by the removal of hydrogen, or by the 
withdrawal of electrons. In all three it is the 
loss of one or more electrons from the sub- 
stance being oxidized that characterizes the 
oxidation reaction. In cellular or biological sys- 
tems, four general types of chemical reactions 
may be recognized as oxidation reactions (2): 

1) Loss of electrons, e.g. as found in the iron 
atom of cytochrome molecules. 


++ +++ 
Fe >Fe + electrons (to acceptor ) 


2) Loss of hydrogen, e. g. as in certain de- 
hydrogenase systems. 

CH;CHOHICOOH (dehydrogenase) > 

CH;CO.COOH+2H (to acceptor) 

3) Gain of oxygen 

H.+%0.—> H,O 

4) Addition of water with loss of hydrogen 
(aldehyde to carboxylic acid) 

CH;CHO+H,0>CH;COOH+2H 

In reduction on the other hand there may 
be a loss of oxygen from a substance, or the 
addition of hydrogen, but fundamentally it is 
the gain of electrons by the substance being 
reduced that characterizes the reduction reac- 
tion. Since oxidation of one substance is invari- 
ably accompanied by reduction of another sub- 
stance, an oxidation-reduction reaction implies 
a loss of electrons by the substance being oxid- 
ized and a gain in electrons by another sub- 
stance able to accept electrons and undergo re- 
duction. In living cells when molecular oxygen 
derived from the atmosphere is the ultimate 
hydrogen acceptor, the process is called respira- 
tion. 

With the majority of known physiological 
metabolites, primary oxidation is actually ac- 
complished by the removal of two hydrogen 
atoms, catalysed by specific cellular enzymes 
known as dehydrozenases. In a few instances 
the liberated hydrogen combines directly with 
molecular oxygen to form hydrogen peroxide 
and then water, but in the majority of cases 
the liberated hydrogen atoms or their electron 
equivalents are transported to molecular oxygen 
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by a series of reversible oxidation-reduction 
reactions. In the latter, oxygen appears only 
in the final stages of a chain of respiratory 
reactions, and then only in the form of water 
as the result of its reduction by hydrogen. In 
no known instance does oxygen combine di- 
rectly with carbon to form carbon dioxide. In- 
stead, carbon dioxide is extracted through the 
splitting out of carboxyl groups from metabo- 
lites by a process known as decarboxylation. 
OXIDATION-REDUCTION SYSTEMS 

An oxidation-reduction (O-R) system in sim- 
plest terms consists of two chemically related 
compounds which are capable of reversible 
transformation one into the other by the ex- 
change of one or more electrons. For example, 
any O-R system can be represented as follows 
(3): 
reduced component © oxidized component+ne 

(electrons ) 

where (n) is the number of electons transferred. 
The oxidizing or reducing power of such a sys- 
tem can be related to other similar O-R systems 
by comparison with a standard O-R system 
such as the hydrogen electrode. Adjustments 
are made for the fact that the hydrogen elec- 
trode is standardized at pH O, whereas phy- 
siological systems must be measured at neu- 
trality (pH 7). O-R systems with more nega- 
tive potentials are more reducing than those 
with more positive potentials. For example, the 
hydrogen electrode with a potention of —0.421\ 
at pH 7, represents a system with great reduc- 
ing power, while the oxygen electrode with a 
potential of +0.810v at pH 7 represents an 
opposite extreme of a system with great oxidiz- 
ing intensity. O-R systems must be thermody- 
namically reversible so that a small change in 
the equilibrium of the solution must be able to 
convert one of the components into the other. 
The significance of O-R potential studies is that 
they provide a method of predicting the possi- 
bility of a reaction between two O-R systems, 
and that they give the sequence in which the 
systems will carry electrons. O-R_ potentials 
also predict the amount of free energy able to 
be released at a particular stage in a series of 
multiple O-R reactions. Dehydrogenases, co- 
enzymes, and cytochromes take part in cellular 
O-R systems, each with an O-R potential, and 
make possible cellular respiration. 
A GENERAL OUTLINE OF CELLULAR 
OXIDATION 
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The chemical reactions found in cells obey 
the same thermodynamic principles that apply 
to chemical reactions found in inanimate sys- 
tems. That is, the amount of energy liberated 
for comparable degrees of chemical change is 
the same in both cases. Theoretically when 
hydrogen combines with oxygen to form water, 
whether in the living cell or in an inanimate 
chemical reaction, the same amount of energy 
is released. In inaminate systems, this energy 
is liberated as free energy or heat and is lost. 
In the living cell, although a large portion of 
the energy liberated from the reaction is lost 
through dissipation of heat energy, a certain 
portion, perhaps a third or more, is stored as 
potential energy for use by the cell. The one 
significant difference between the animate and 
the inanimate system is that in cells, the union 
of hydrogen and oxygen is carried out at the 
end of a series of oxidation-reduction reactions, 
which is catalysed by a number of enzymes. 
At each step a fraction of the total energy of 
the basic reaction is released, and part of this 
energy is stored or taken up in the formation of 
new energy-absorbing compounds as chemical 
energy. Later as these compounds are broken 
down upon demand by the cell, the stored energy 
is released in approximately the same amount 
as was needed for synthesis of the compound. 

It may be helpful at the onset to schemically 
represent the general outline of cellular oxida- 
tions. Taking first the cellular substance or 
substrate being oxidized, we see that these 
exogenous or endogenous protein, carbohydrate 
or fat molecules are first broken down by the 
removal of two atoms of hydrogen, a reaction 
catalysed by specific enzymes known as de- 
hydrogenases. These reactions liberate energy 
which is either dissipated as heat, or is stored 
as chemical energy in new compounds usually 
as phosphate esters. As hydrogen is liberated 
it is carried away by a series of oxidation- 
reduction reactions, and is ultimately united 


Inorganic Substrate 
phosphate > 


oxidized 


2H (dehydrogenase) >CARRIER SYSTEMS 


inter- 
Energy-rich < 
phosphate 
(potential energy 
for cell work) 


mediates 


| 
(decarboxylation ) 
Co, 
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with molecular oxygen at the very end of the 
oxdation or respiratory series. Energy for cell 
work is stored at each step. Energy is similarly 
liberated and stored in the process of splitting 
off of carboxyl groups from certain compounds 
in the formation of carbon dioxide. Parenthe- 
tically it is of interest to note that the bulk of 
the oxidative systems apparently are found in 
the large granules (mitochondria) of the cell 
(4). A schematic diagram of oxidative meta- 
bolism (after Stanier (5) ). 
DEHYDROGENASES 

The first chemical reaction in the liberation of 
energy from foodstuffs is the oxidation of the 
foodstuff or metabolite by the removal of hydro- 
gen. This reaction is brought about by a 
specific cellular enzyme known as a dehydro- 
genase. Dehydrogenation can be accomplished 
by three methods: 

1. The direct transferal of hydrogen from the 
metabolite to molecular oxygen by a prosthetic 
group of the dehydrogenase protein so that 
peroxide is formed. The peroxide is then broken 
down into water by a catalyse or a peroxidase, 
and the reaction is then complete. D-amino 
acid oxidase catalysing the dehydrogenation of 
certain flavoproteins is an example. 

2. Hydrogen may be oxidized to water 
through the mediation of the cytochrome sys- 
tem, between a dehydrogenase system on one 
hand and molecular oxygen on the other. 

3. Hydrogen may be oxidized to water 
through the mediation of a complex series of 
oxidation-reduction systems including: dehydro- 
genase, codehydrogenase (coenzymes, pyridine 
nucleotides), flavoprotein, cytochrome, cyto- 
chrome oxidase, molecular oxygen. Most dehy- 
drogenase systems are of this type. 
COENZYME-LINKED DEHYDROGENASES 

In aerobic dehydrogenase systems, the hydro- 
gen liberated from cell metabolites is transferred 
in one direction toward molecular oxygen, so 
that the metabolite is oxidized by the removal 


2H> FINAL 
HYDROGEN 
ACCEPTOR 


(oxygen ) 


(pyridine nucleo- 
tides. flavo-proteins, 
cyto-chromes ) 
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of hydrogen and hydrogen is oxidized by union 
with molecular oxygen. In anaerobic dehydro- 
genase systems, where oxygen is insufficient to 
meet the demands of the cell for energy, the 
hydrogen released may be oxidized by a hydro- 
gen acceptor other than oxygen. A second 
dehydrogenase system with its own enzyme and 
substrate is linked to the first system by a spe- 
cific coenzyme. Hydrogen is transferred and 
energy is stored without the immediate pres- 
ence of molecular oxygen. Two coenzymes are 
known, coenzyme I or diphosphopyridine nuc- 
leotide (DPN), and coenzyme II or triphos- 
phorpyridine nucleotide (TPN), nicotinic acid 
amide being an essential component of each. 
Any coenzyme-linked reaction can be represent- 
ed as follows: 
AH, + Col 2 A + ColH, 
CoIH, + B 2 Col + BH, 

where A and B are dehydrogenases acting as 
substrates and Col is coenzyme I. At the mo- 
ment of catalysis hydrogen is transferred from 
the substrate A to the coenzyme I. The reduced 
coenzyme I must be reoxidized immediately 


by a new hydrogen acceptor substrate B, in order 
that the linked dehydrogenase system may 
continue to react, for there is only a small 
amount of coenzyme present for reaction. Hy- 
drogen transfer to molecular oxygen must be 
eventually carried out in order that chemical 


equilibrium be reached. Hydrogen may be 
transferred directly to molecular oxygen in a 
few cases, by way of another hydrogen accept- 
ing substrate, or in the case of most coenzyme- 
linked reactions in the respiratory series, by 
way of a specific flavoprotein, cytochrome, and 
finally molecular oxygen. A large number of 
dehydrogenases are associated with coenzymes, 
so that one coenzyme may react with a number 
of specific metabolites in the removal of hydro- 
gen. 
FLAVOPROTEIN 

Flavoproteins are specific riboflavin-containing 
cellular enzymes that apparently catalyse the 
oxidation of coenzymes by cytochromes. A 
variety of these are found in bacteria, yeast, 
and other cells, in addition to those found in 
mammalian tissue. They are named, with the 
exception of the first-discovered “old yellow 
enzyme”. of Warberg, according to the sub- 
strate and the manner in which they act. For 
example, cytochrome c reductase in yeast links 
the reduction of cytochrome c by coenzyme II. 
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Flavoproteins are believed to link the cyto- 
chromes with the dehydrogemase systems. Ele- 
ven flavoprotein enzymes are listed by Best and 
Taylor (3). 

THE CYTOCHROME SYSTEM: 

The cytochrome system functions at the ex- 
treme end of the respiratory chain of oxidation- 
reduction reactions, serving to make atmospheric 
oxygen available to the cell for oxidation of 
hydrogen which has been liberated from various 
cellular metabolites by the dehydrogenases at 
the beginning of the chain. The cytochrome 
system consists of a group of enzymes related to 
heme found in human hemoglobin. They are 
widely distributed in nature, being found in 
plants, certain aerobic bacteria, yeast, and also 
the muscle of vertebrates. Cytochrome a, b, c, 
and cytochrome oxidase are the found com- 
pounds that make up this system. Their chem- 
ical structure is that of a conjugated protein 
with an attached iron porphyrin or tetrapyrrol 
prosthetic group, resembling the tetrapyrrol 
structure of heme found in hemoglobin. Their 
structure also resembles that of chlorophyl found 
in green plants in which case magnesium re- 
places the iron atom in the tetrapyrrol struc- 
ture. It is by means of this prosthetic group, 
or more specifically the iron atom contained 
in this prosthetic group, that the reversible 
oxidation-reduction reactions of cytochromes 
are possible. 

Cytochromes and cystochrome oxidase, al- 
though closely related in their iron-porphyrin 
prostetic groups are in other ways dissimilar. 
The cytochrome oxidase reacts with small 
amounts of cyanide to form a completely un- 
dissociable compound that inhibits electron 
transfer and paralyzes cellular respiration. Cy- 
tochromes a, b, and c do not react with cyanide. 
Carbon monoxide forms a similar undissociable 
compound with cytochrome oxidase that paraly- 
zes respiration. In carbon monoxide poisoning, 
however, tissue poisoning does not occur be- 
cause the gas first forms a non-dissociable com- 
pound with hemoglobin contained in erythro- 
cytes and never reaches the tissues to poison the 
oxidases. Carbon monoxide does not react with 
cytochromes a, b or c. Finally, cytochromes 
a, b and c will not react directly with molecular 
oxygen, but are oxidized only through the 
mediation of cytochrome oxidase. 

Fundamentally it is the iron atom of the 
prosthetic tetrapyrrol group that reversibly un- 
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Cytochromes a, b, or c 
1. Will not react with CN or CO. 


2. Will not react directly with molecular 


oxygen. 
3. Molecular weight 13,000. 


Cytochrome oxidase 


1. Reacts with CN or CO to form undisso- 
ciable compounds that completely inhibit 
electron transfer and paralyze tissue res- 
piration. 

2. Reacts directly with molecular oxygen at 
pH 7, in the presence of cytochrome. 

8. Molecular weight 75,000. 





dergoes oxidation or reduction and thus is able 
to effect electron transfer. Ferrous iron is seen 
to undergo oxidation to ferric iron with the 
loss of one electron, thus: 


++ +44 
Fe = Fe +e 


Returning to the path of hydrogen transfer: 
Phosphopyridine nucleotide (DPN/TPN) tran- 
sfers hydrogen to a fiboflavine di-nucleotide 
which in turn transfers hydrogen to cytochrome 
b. Hydrogen ions are furnished to the cyto- 
plasm of the cell, while their electrons are for- 
warded through the cytochrome system in the 
order of cytochrome b, c, a, oxidase, and finally 
atmospheric oxygen. The hydrogen unites with 


oxygen to form hydrogen peroxide which is 


decomposed by the enzyme, catalase, to water 
and oxygen. Thus it is that the iron-containing 
cytochromes, functioning at the very end otf 
the respiratory chain, carry out the final electron 
transfer of metabolic hydrogen to atmospheric 
oxygen, and in this way make available to the 
organism most of the oxygen that it consumes. 


THE BIOLOGICAL COUPLING OF OXIDA- 
TION AND PHOSPHATE BOND ENERGY 

In preceding paragraphs we have seen how 
cellular oxidations have been effected by the 
removal of hydrogen from various cellular sub- 
strates. It must now be shown how the energy 
liberated by these dehydrogenations is used by 
the cell. It must further be shown how this 
energy is first stored and then released when 
called for by the cell to do its work. 


The highest potential energy for cellular work 
has been found to be stored chemically in the 
“high-energy” phosphate bond. Ordinary “low 


+++ ++ 


Fe +e>Fe 
2H 





(from flavoprotein ) —0.04v 


+++ ++ ++ -- 
Fe +e>Fe Fe +0 


Cytochrome a 
+0.290v 





energy” phosphate ester bonds as typified in 
glycerophosphate involve a relatively small 
energy storage of 3,000 calories or less in their 
synthesis. The “low-energy” of this bond can 
be greatly increased by a simultaneous oxida- 
tion of glyceraldehyde to glyceric acid. Similar 
oxidative energy-liberating reactions occur in 
the glycolytic series, the Krebs cycle, and per- 
haps during the oxidation of lipids. The “high- 
energy” phosphate linkage represents a chemical 
compound with larger energy of formation and 
upon hydrolysis to inorganic phosphate results 
in the liberation of a quantity of energy com- 
parable with that quantity that went into its 
formation. For example, at one stage of glycoly- 
sis (vide infra), inorganic phosphate is taken 
up by 3-phosphoglyceraldehyde, forming a 
hypothetical ester, 1,3-diphospho-glyceralde- 
hyde. This compound is dehydrogenated by 
diphosphopyridine nucleotide (DPN) to 1,3- 
diphospho-glyceric acid. The change of mole- 
cular structure gives the phosphate bond in 
position one a great increase in potential energy. 
This phosphate radical is now transferred with 
its high energy content intact to adenosine- 
diphosphate (ADP), forming the 3rd phophate 
group of adenosinetriphosphate (ATP). 


Phosphate bond energy has been thus temper- 
arily stored in ATP, ready for release to the 
cell upon demand, for muscle contractions, in- 
testinal absorption, and other reactions. It has 
been computed that in the complete oxidation 
of each unit of glucose from glycogen by way 
of pyruvate, that 36 high enegry phosphate 
bonds are accumulated and that 345,000 calories 
of heat energy are produced. Similar coupled 


+++ 


Fe +e->Fe 





~ Cytochrome b 


Cytochrome c — 
+0.254v 


++ 
——-Fe 


> Cytochrome oxidase —---—--—->0. 
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3-phosphoglyceraldehyde + H3PO, + Col 2 


1,3-diphospho-d-glyceric acid + ADP = 


oxidation-phosphorylaticn reactions with the 
production of energy-rich phosphate linkages 
are not confined to mammalian tissues, but are 
also seen in the conversion of glycogen to glu- 
cose in yeast and in certain bacteria. One or- 
ganism, Thiobacillus thio-oxidans is able to store 
energy-rich phosphate using the energy of sulfur 
oxidation carried out anaerobically and in the 
dark (to exclude photosynthesis as a source 
of energy). 

CELLULAR RESPIRATION IN MUSCLE 

One of the main uses to which the phosphate- 
bond energy stored in ATP is put is in muscle 
contraction. Muscle contraction is currently 
believed to be the shortening of partially un- 
folded polypeptid chains of actomyosin con- 
tained in the micellae of muscle myofibrils, a 
reaction set off by an electrical impulse or its 
chemical equivalent entering the muscle from 
its nerve. Two theories as to the contraction 
of actomyosin have been postulated. First, 
“energy-rich” phosphate from ATP passes to 
actomyosin at the time of stimulation, giving 
up its energy for work and heat, and leaving 
ADP plus inorganic phosphate. Second, “energy- 
rich” phosphate from ATP may pass to actomyo- 
sin previous to the muscle contraction, giving 
up its energy to partially unfold the polypoptid 
chain to a tensed state, so that it is ready to 
contract upon stimulation. The one theory re- 
gards the relaxed muscle with its extended 
actomyosin chain as a loose mechanism to be 
charged only upon stimulation, while the other 
theory regards the relaxed muscle as a bundle 
of taut, energy-charged, unfolded actomyosin 
chains, ready to shorten when nerve stimula- 
tion “pulls the trigger.” 

In either case, the fundamental chemical 
event in the contraction is the splitting of ade- 
nosinetriphosphate (ATP) by an enzyme ade- 
nosinetriphosphatase (ATPase), activated by 
calcium ions before or during the initial anaero- 
bic phase of muscle contraction. As the result 
of its action, one of the energy-rich phosphate 
bonds is passed from ATP to actomyosin leaving 
adenosinediphosphate (ADP). The ADP does 
not react further with actomyosin. When acto- 
myosin contracts, the energy of the attached 
phosphate bond is spent. Phosphate is released 
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1,3-diphospho-d-glyceric 
acid + ColHe. 
3-phospho-d-glyceric acid + ATP 


as inorganic phosphate which may be reused 
in the phosphorylation of carbohydrate com- 
pounds. High energy phosphate bonds may 
thus be found in three compounds, actomyosin 
phosphate, adenosinetriphosphate, and creatine 
phosphate. The creatine phosphate can be com- 
pared to a bank, storing “energy-rich” phos- 
phate bonds instead of money, for use by 
muscle. Like a bank it needs a teller, in this 
case ATP, to distribute this energy on demand. 


Later in the muscle recovery or aerobic phase, 
phosphate bonds are generated by plycolysis 
for transfer to the above compounds. Glycogen 
catalysed by phosphorylase at the beginning of 
contraction takes up inorganic phosphate 
(H;PO,) and simultaneously splits off glucose- 
l-phosphate. There then begins a series of com- 
plex anaerobic transformations of glucose-l- 
phosphate to its degradation product of pyruvic 
acid with a production of 29,000 calories of 
energy. It is at this final stage of glycolysis that 
we can begin to see some connection between 
muscle work and more direct oxidation-reduc- 
tion systems previously discussed. To repeat, 
under the initial anaerobic phase of muscle con- 
traction, or in periods of sustained contraction 
and oxygen debt, glycolysis proceeds to the 
pyruvic acid stage, and this pyruvic acid is 
eventually converted to carbon dioxide and 
water with the production of energy and heat. 
This energy is used for the resynthesis of phos- 
phocreatine and ATP. Pyruvic acid may be 
reversibly reduced to lactic acid under anaerobic 
conditions, as in severe exercise. If oxygen 
then becomes available as it normally would 
at the conclusion of muscle contraction, the re- 
duced coenzyme (DPNH:,) gives up its hydro- 
gen not to pyruvic acid, but to molecular 
oxygen through a specific flavoprotein (ribo- 
flavin di-nucleotide ) and the cytochrome system. 
As a result, no lactic acid need be formed under 
aerobic conditions, glycolysis ending at the pyru- 
vic acid stage. As to the disposal of this pyruvic 
acid, we may note that in the presence of oxy- 
gen, pyruvic acid is oxidized via oxaloacetic 
acid in the well-known Krebs or tricarboxylic 
acid cycle. The net result of this Krebs cycle 
is the formation of three molecules of carbon 
dioxide, two molecules of water, and one mole- 
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cule of oxaloacetic acid which is ames time 
and again. In this process, some 325,000 calor- 
ies are liberated for use chiefly in the resyn- 
thesis of glycogen from lactic acid. 

The energy made available to the cell for 
muscular work is summarized in the chart 


below(3): 
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oxidation results in the formation of the 4-carbon 
succinic acid and the release of the 3rd and 
final molecule of carbon dioxide from the orig- 
inal pyruvic acid. Succinic acid is oxidized 
through fumaric and malic acids to oxaloacetic 
acid, and the cycle then repeats. At each turn 
of the cycle, each molecule of pyruvic acid 





Reaction 


Purpose 


Calories Released 





12,000 
10,000 


ATP > PC + ADP 

CP + ADP > C + ATP 

Glycogen to lactic acid 
(Glycolysis ) 

Oxidation of lactic acid 


Energy for muscle contraction 
Energy for resynthesis of ATP 
Energy for resynthesis of 
phosphocreatine and ATP 
Energy for resynthesis of 


29,000 


(Tricarboxylic acid cycle) glycogen 


ANAEROBIC GLYCOLYTIC CYCLE OF MUSCLE 
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TRICARBOXYLIC ACID CYCLE (KREBS) 
In the Krebs cycle a molecule of the 6-carbon 
compound, tricarboxylic acid or cis-aconitic acid 
is formed by the condensation of one molecule 
each of pyruvic and oxaloacetic acids, with the 
release of a molecule of carbon dioxide. Cis- 
aconitic acid is hydrated to form isocitric acid, 
which is in equalibrium with citric acid, the 
latter possibly acting as the governor of the 
over-all speed of reaction of the Krebs cycle. 
Isocitric acid is oxidized in turn to oxalosuccinic 
acid. The latter undergoes decarboxylation 
with the production of the 5-carbon di-carboxy- 
lic acid, a-ketoglutaric acid, with the release of 
another molecule of carbon dioxide. Further 





Jeotide) 
B5P0, taken up 


ATP reaynthesised 


Lactic Acid 


325,000 


which enters, yields two molecules of water and 
three molecules of carbon dioxide, while a mole- 
cule of oxaloacetic is reformed. A single mole- 
cule of oxaloacetic acid can be used in this way 
repeatedly in the oxidation of pyruvic acid to 
carbon dioxide and water; it therefore acts in 
the manner of a catalyst. 

The above reactions producing carbon dioxide 
require diphosphothiamine as a coenzyme (co- 
carboxylase) and the various oxidations men- 
tioned are accomplished by specific dehydro- 
genases, employing phosphopyridine nucleotide 
or riboflavine nucleotides as coenzymes. 

Pyruvic acid is in equilibrium with members 
of the tricarboxylic acid cycle. This cycle is 
probably the final comon path for much of the 
carbohydrate, fat and proten metabolism. Its 
reactions liberate energy, and most of this energy 
is used for the establishment of energy-rich 
phosphate bonds. 

CARBON DIOXIDE FIXATION 

Not all carbon dioxide liberated in the course 
of catabolism is excreted, but a certain portion 
is utilized by the tissues for the synthesis of 
complex carbon containing compounds such as 
glycogen. Carbon dioxide utilization or fixation 
is possible by two known mechanisms. First of 
all Werkman and Wood(6) have postulated 
that glycogen can be formed by the condensa- 
tion of pyruvic acid and carbon dioxide. Hast- 
ings et al(7), using carbon dioxide containing 
radioactive carbon (C') have shown in rats 
that carbon dioxide is incorporated into liver 
glycogen laid down when lactic acid is fed, pre- 
sumably from pyruvic acid condensation with 
carbon dioxide. Carbon dioxide fixation also 
occurs in the isocitric acid, a-keto-glutaric acid 
and succinic acid reactions of the Krebs cycle. 
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In this way it is possible for cells to take a 
2-carbon or 3-carbon compound, and by suc- 
cessive addition of carbon dioxide, synthesize 
a 6-carbon compound. It has been further 
demonstrated that carbon dioxide is fixed not 
only in carbohydrate derivatives by muscle, but 
also in certain nitrogenous compounds, probably 
amino acids. 

The discovery that carbon dioxide is util- 
ized (fixed) by animal cells as well as plant 
cells is an important one, for it changes our con- 
cept that carbon dioxide is merely a cell waste 
product. It might be pointed out that the only 
difference between plant and animal utilization 
of carbon dioxide, is that the energy for this 
utilization in animals is derived from the oxida- 
tion of foodstuffs, while in plants it is the con- 
sequence of the photosynthetic energy of the 
sun on chlorophyl. 
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CLINICAL ASPECTS TO THE PHYSIOLOGY 
OF CELLULAR RESPIRATION 

Since cellular respiration begins with almost 
the first chemical reactions within the cell, and 
involves the breakdown of all endogenous and 
exogenous foodstuffs, almost any factor which 
would affect cellular respiration would affect 
the total cell metabolism. Perhaps all of the 
drugs, chemicals, antibiotics and even toxic 
agents with which we are familiar have their 
effect by modifying cell metabolism through 
cellular respirations. Certain of these substances 
have been investigated so that the basis of 
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their clinical action and the site of their chem- 
ical effect on cellular respirations is known. 
Current research is constantly enlarging our 
knowledge of these cellular oxidations, and we 
can expect a much more complete understand- 
ing of these biological processes within our 
own lifetime. Only a few of the clinical ap- 
plications of these investigations wll be men- 
tioned now. 

An accumulation of tissue metabolites or an 
elevation of the body temperature is known 
to increase the metabolic rate of the organism, 
and this effect has been ascribed to the accelera- 
tion of the cytochrome system reactions. Cyto- 
chromes are activated by a high concentration 
of atmospheric (molecular) oxygen so that 
higher oxidizing potential would be available 
to them in an atmosphere of pure oxygen. This 
puts oxygen therapy on a firm theoretical, in- 
stead of an empirical basis. Knowledge of the 
site of cellular molecular oxygen utilization, 
however, enables us to define the limitations of 
oxygen therapy, for any factor which would 
prevent oxygen from reaching the tissues (ane- 
mia, decreased blood volume, pulmonary dis- 
ease, circulatory failure, carbon monoxide pois- 
oning of hemoglobin carried in erythrocytes) 
or which would prevent the oxidation of the 
cytochromes themselves (e.g. cyanide, sulphide, 
nitrite poisoning) would inhibit the remaining 
cellular oxidations. 

Cyanide poisoning. In this connection we 
have seen how the cyanide ion completely in- 
hibits electron transfer in the cytochrome system 
by immobilizing cytochrome oxidase. Poison- 
ing from the accidental or intentional use of 
hydrocyanic acid gas or compounds able to 
release cyanide ion in the body causes asphyxia 
despite full oxygen saturation of the blood. 
Indeed at autopsy of fatal cases of cyanide 
poisoning, the blood is found to be bright red 
due to its high oxygen content. Death from 
tissue asphyxiation occurs in 95 per cent of 
cases within a few minutes, but in certain in- 
stances treatment can be effectively adminis- 
tered if begun promptly. Methemoglobin effec- 
tively competes with the cytochromes for the 
cyanide ion, and forms a stable cyanhemoglobin 
which is then excreted. Prompt administration 
of amy] nitrite by inhalation or 1 per cent sodium 
nitrite or methyline blue intravenously will cause 
the production of methemoglobin which then 
unites with the cyanide ion, freeing the cyto- 
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chromes, and saving the patient. 

Diptheria toxin has recently been thought to 
in some way immobilize cytochrome b, and thus 
exert its toxic effect. 

Cytochromes intravenously. It might be well 
to ask why supplemental cytochromes could not 
be given in instances where poor tissue oxygena- 
tion might be expected. Cytochrome c is the 
only cytochrome that has been obtained in pure 
form so far, and it has been given to subjects in 
which artificially induced anoxia produced ab- 
normal EKG tracings. 50-60 mgm of cyto- 
chrome c given intravenously was found to re- 
vert these EKG tracings to normal, although the 
authors(8) doubted the ability of the enzyme 
to enhance the myocardial utilization of oxygen. 
Other authors(9) found that 50 mgm of cyto- 
chrome c given intravenously had no ability to 
increase the capacity for effort without pain of 
patients with angina of effort over that effect 
produced by placebos. 

Alkaloids and Anaesthetic Agents. Turning to 
the opoosite end of the respiratory chain, it is 
now believed that alkaloids and probably most 
anaesthetic agents have their depressent action 
on tissue dehydrogenases. This would suggesi 
that in the administration of certain anaesthetics, 
while one end of the respiratory chain is selec- 
tively depressed, that the other end should be 
fully activated. The generous use of oxygen 
during anaesthesia in order to fully oxygenate 
the cytochrome system seems justified. 

The Role of Vitamins in Intracellular oxida- 
tions. Certain vitamins are essential to the for- 
mation of hydrogen carriers in the intermediate 
portion of the respiratory chain. Nicotinic acid 
in the form of its amide is required for the 
formation of coenzyme I and II (the pyridine 
nucleotides). Riboflavin is required for the 
formation of (ribo) flavine nucleotides. Pyri- 
doxine (B-6) has recently been discovered to 
be essential in transamination, in which amino 
groups are transferred from one compound to 
another. Pantothenic acid is known to be in- 
volved in certain acetylations, and vitamin B-12 
has been discovered to speed the conversion 
of purine in nucleoprotein to uric acid by 
xanthine oxidase. A good dietary regimen, ade- 
quate in these vitamin factors probably insures 
the proper function of these phases of respira- 
tion, especially in times of stress, such as in the 
acute depression of one part of the respiratory 
chain by an anaesthetic or toxic agent. Vitamin 
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B-1 in the form of diphosphothiamine is an es- 
sential part of the coenzyme, cocarboxylase, 
which makes possible the catalysis of carboxy- 
lic acid to carbon dioxide. This reaction is the 
only important source of carbon dioxide of 
metabolic origin. Cocarboxylase also helps in 
the resynthesis of glycogen from carbon dioxide, 
and is thus necessary for carbon dioxide fixation. 

The Role of Hormones in Intracellular Res- 
pirations. It is now felt that all hormones have 
some effect in influencing the rate of certain of 
the respiratory reactions. From work done by 
Cori et al (10 and 11) it was discovered that 
hexokinase in the liver catalysed the phosphory- 
lation of glucose by ATP to glucose-6-phosphate 
and that this reaction was inhibited by the 
diabetogenic hormone of the anterior pituitary, 
reinforced by a hormone from the adrenal cortex. 
Insulin was found to remove this inhibition. The 
question of the effect of thyroid hormone on the 
exchange of liver ATP in these phosphoryla- 
tions has not been settled by radioactive iso- 
tope studies(12). 

At least one of the adrenal cortical steroids, 
desoxycorticosterone, has been found to inhibit 
D-amino acid oxidase(22). 

Undoubtedly many drugs have their action 
dependent on alteration of the respiratory enzy- 
mes or their rates of reaction. Only one of 
these will be mentioned because of its recent 
clinical interest. Tetraethylthiuran disulfide 
(“Antabuse”) is a compound without pharma- 
cological action in itself. When alcohol is taken 
following antabuse ingestion, there occurs an 
uncomfortable clinical reaction consisting of 
nausea, vomiting, generalized vasodilitation, 
correlated with an increase in blood acetaldy- 
hyde. These same symptoms can be reproduced 
by the administration of acetaldehyde. It has 
been postulated that antabuse inhibits xanthine 
oxidase, one of the cellular dehydrogenase sys- 
tems capable of oxidizing acetaldehyde, thus 
causing an accumulation of acetaldehyde in the 
blood( 13). 

SUMMARY 

Cellular respiration has been discussed from 
the point of view that it consists of all those 
biochemical reactions, usually oxidations, that 
convert bound energy in foodstuffs into free 
energy for cell use. The manner in which these 
oxidations have been effected through the re- 
moval of hydrogen and carbon dioxide has been 
detailed, and methods by which the cell stores 
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this free energy at higher energy potentials has 
been indicated. Finally certain clinical aspects 
of the physiology of cellular respiration have 


been briefly mentioned. 
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MASSACHUSETTS GENERAL 
HOSPITAL CASE NO. 29462 





The Case History in this discussion is selected 
from the Case Records of the Massachusetts Gen- 
eral Hospital, and reprinted from the New England 
Journal of Medicine. The discussant under Differ- 
ential Diagnosis is a member of the staff of the 
Massachusetts General Hospital. The other dis- 
cussants are members of the Phoenix Clinical Club. 











An eighteen-year-old boy was first seen in 
the Out Patient Department, about one year 
before the present admission because of hemop- 
tysis of four years’ duration. 

At the age of thirteen, while playing, he 
coughed up several large clots of blood. He 
had a similar episode one week later, and there 
were repeated intermittently up to the day ot 
his visit to the Out Patient Department. The 
amounts raised varied from a speck to half 
a cupful. No definite statement was made con- 
cerning the frequency of attacks, but “at no 
time were they more than two weeks apart.” 
There were no chills, fever, night sweats o1 
chest pain until “recently,” when he had noted 
sharp twinges of pain in the right upper chest 
unassociated with cough or hemoptysis. There 
had been no history of inhalation of foreign 
body, antecedent upper respiratory infection, 
known contact with tuberculosis or undue 
bleeding tendency, He had fractured the left 
collar bone one year before onset of his 
symptoms, he was in a cast for twomonths. 


Examination in the Out Patient Department 
showed a well-developed and _ well-nourished 
boy in no distress. The chest was well de- 
veloped. There was dullness over the right 
upper lobe posteriorly to the midscapular re- 
gion and anteriorly to the fourth rib, with 
occasional expiratory bubbling and coarse crepi- 
tant rales posteriorly. Kronig’s isthmus was 
slightly narrowed on the right. The lungs 
were otherwise clear. The heart was in its 
usual position and normal in size. The abdomen 
was negative. There was no clubbing of the 
fingers. 

The blood pressure was 138 systolic, 68 dia- 
stolic. The temperature was 98°F., the pulse 
60, and the respirations 20. 

X-ray examination of the chest showed a 
round, homogeneous soft-tissue mass in the 
upper posterior mediastinum measuring ap- 
proximately 11.5 cm. in diameter, without any 
evidence of calcification or cavity formation. The 
tumor obliterated the upper portion of the 
right lung but the visible portion of the right 
lung and the left lung appeared clear. The hilar 
shadows were normal and equal on both sides. 
The heart was not remarkable. No definite 
bone involvement could be seen, but there was 
a questionable pressure defect on the right 
lateral aspect of the fourth dorsal vertebra, 
with narrowing of the right pedicle. The trachea 
appeared straight in the midline and there 
was no mediastinal displacement. No fluid was 
present. Bucky films of the chest confirmed the 
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presence of the large mass in the lung. An 
area of probable slight erosion of the upper 
aspect of the sixth rib was also seen. There 
was an irregular air pattern in the region of 
the mass, probably due to partially collapsed 
lung that was superimposed on the shadow of 
the mass. 

While being followed in the Out Patient De- 
partment, the patient developed wheezing, es- 
pecially at night. No other information was 
given regarding these attacks except that “he 
was quite free of wheezes at times.” He was 
free of pain and maintained his weight. Bron- 
choscopy showed “extrinsic pressure but failed 
to reveal the source of the bleeding, although 
a moderate amount of bright-red blood was 
seen in the trachea and right main bronchus.” 


‘ Hospitalization was advised but refused. 


For the next ten months he remained free 
from pain, hemoptysis and cough. At the end 
of this period he obtained a job in a weaving 
mill, doing heavy labor. Eight days before 
entry he suddenly became dyspneic while work- 
ing. The dyspnea forced him to leave his work. 
Six days prior to admission he developed severe 
pain in the right anterior chest and he was 
admitted to a community hospital, where x-ray 
films showed a lobulated tumor mass in the 
upper half of the right lung, with pleural ef- 
fusion. Two chest taps yielded 100 and 300 
e.c of reddish-brown pleural fluid and gave 
considerable relief. He was transferred to this 
hospital. 

Physical examination showed a poorly nour- 
ished, cyanotic and dyspneic man with an- 
xious, pale facies and visible flaring of the alae 
nasi on breathing. The right chest was splinted 
during inspiration. There were dullness and 
diminished tactile fremitus and breath sounds 
over the right upper and lower lobes. Dullness 
was obtained over the right middle lobe, with 
egophony and increased tactile fremitus. Pec- 
toriloquy was heard over the right upper lobe 
posteriorly and over the middle lobe anteriorly. 
The diaphragmatic excursion was poor on the 
right. The heart was normal. The remainder 
of the examination was not remarkable. 

The blood pressure was 130 systolic, 60 dia- 
stolic. The temperature was 99.6°F., the pulse 
128, and the respirations 25. 

Examination of the blood showed a red-cell 
count of 4,100,000, with 75 per cent hemoglobin. 
The white-cell count was 11,000 with 89 per 
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cent neutrophils. A blood Hinton test was 
negative. The prothrombin time was 28 seconds 
(normal 16 seconds); the hematocrit was 39.2 
per cent. The nonprotein nitrogen was 10 
mg. per 100 c.c., and the protein 5 gm. The van 
den Bergh test was normal. Urinalysis was 
negative. 

X-ray examination of the chest, almost q year 
after the first one, showed the tumor mass still 
present. The right pleural cavity was filled 
with a fairly large amount of fluid and there was 
partial collapse of the right middle and lower 
lobes, which had a honeycombed appearance. 
The left lung appeared clear, but there was 
questionable crowding of the markings in the 
left lower lobe. 

During the next ten days, three chest taps 
yielded 2800, 1500 and 1000 c.c. of dark bloody 
fluid, which on smear and culture was nega- 
tive for organisms. No tumor cells were seen 
in the sediment. 

Repeated x-ray studies after the taps showed 
that, instead of a fluid level, there was an area 
of increased density with irregular markings 
extending along the lateral axillary line. There 
were numerous irregular areas of decreased 
density in the right upper chest, either in the 
tumor or in the pleural cavity. None of the vis- 
ualized bones, especially the ribs, showed evi- 
dence of destruction and no other changes were 
noted. Another bronchoscopy, year after the 
first, was negative. No evidence of intrinsic or 
extrinsic tumor was seen. 

On the eleventh hospital day an operation was 
performed. 

DR. LOUIS B. BALDWIN: 

The outstanding features of this case are the 
long duration of the illness with frequent hemo- 
ptysis but without other symptoms until about 
five years after the onset, and the period of ten 
months when there was no chest pain, no 
hemoptysis and no cough. Following this per- 
iod however there was the acute advent of 
marked dyspnoea and the rapid reaccumulation 
cf bloody pleural fluids. 

When first seen in the out-patient department 
he had been coughing up blood frequently for 
four years. He was in good general physical 
condition, but the physical signs pointed to a 
lesion in the right upper chest. A detailed x-ray 
report, at this time, indicated that there was 
a homogeneous tissue mass in the upper pos- 
terior mediastinum, without evidence of calci- 
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fication or cavity formation. The hilar shadows 
were normal and equal on both sides. Bron- 
choscopy showed extrinsic pressure but failed 
to reveal the source of the bleeding. 

In spite of the thorough roentgenological stu- 
dies we are still in some doubt at this point 
whether we are dealing with a tumor orig- 
inating in the mediastinum, in the pleura, or in 
the lung, or in the bony framework of the 
chest. It would be hard to conceive of a tumor 
in the posterior mediastinum producing early 
hemoptysis and it would be equally difficult to 
picture a tumor of the pleura with invasion of 
the lung, remaining silent except for moderate 
chest pain and hemoptysis for so long a time. 
If we can put any reliance on the protocol it 1s 
inconceivable that we are dealing with a bron- 
chogenic carcinoma, not only because of the 
age of the patient, and the description of the 
mass but also because of its subsequent course. 

A tumor originating in the bony framework 
such as osteosarcoma can be readily ruled out 
by the repeated x-ray studies which revealed 
no bony involvement. Primary neoplasm of 


the pleura must be seriously considered in spite 


of the fact that they are rare. They may be 
benign or malignant originating in either the 
subserous layer or the surface of the pleura. 
These tumors may be localized or diffuse. Gold- 
en states that localized pleural neoplasms may 
exist as pedunculated masses and are generally 
fibroscarcomas of low malignancy. 

By x-ray they appear sharply demarcated, 
rounded or oval, and may or may not show 
a lobulated border. They are very difficult to 
differentiate from a primary carcinoma of the 
lung. They grow slowly, sometimes existing 
for many years. Eventually, unless they metas- 
tasize they fill the pleural cavity and cause 
death by interfering with pulmonary circulation. 

So call endotheliomas or mesotheliomas have 
their origin in the surface lining of the pleura. 
They may also appear by x-ray as a rounded, 
sharply demarcated mass. These tumors may 
be slow growing and tend to infiltrate the outer 
zone of the lung, dipping into interlober fis- 
sures. As a rule, carcinomas associated with 
massive pleural involvement metastasize late in 
the disease. Rubin states that sooner or later 
neoplasms of the pluera usually cause massive 
sero-hemorrhagic effusions which rapidly re- 
accumulate in spite of repeated chest aspira- 
tions. 


MEDICINE 


November, 1951 


If this patient has a tumor of the pleura it 
cannot be the non-invasive benign tumor such 
as fibroma, lipoma, and chondroma. 

How does the consideration of a pleural meso- 
thelioma fit this case? 

To be sure the duration of five years or longer 
makes the diagnosis questionable; for these 
tumors rarely last more than two years before 
invading the pericardium and the diaphrag- 
matic and mediastinal reflections of the pleura. 
They may extend to involve other organs and 
tissues. It is also difficult to conceive of a 
mesothelioma causing hemoptysis for four years 
or longer without other symptoms. 

The same objection may be made in the 
consideration of a fibrosarcoma of the pleura, 
moreover these tumors rarely, if ever, invade 
the lung to produce hemoptysis. 

But whatever the primary condition char- 
acterized by an upper right chest mass and 
hemoptysis the later developments and x-ray 
studies indicate extensive pleural involvement 
with a bloody pleural fluid and an area of in- 
creased density with irregular markings extend- 
ing along the lateral axillary line. It is to be 
noted that malignant neoplasms of the lung 
and pleura are the cause of from 65 to 85 
percent of hemorrhagic pleural effusions. In 
Berliner’s material consisting of 120 cases, tumor 
cells were found in 50% of the hemorrhagic 
fluids complicating malignant neoplasms. The 
failure to find tumor cells in the present instance 
therefore does not prove that malignancy is ruled 
out. 

Hemorrhagic pleural effusions are common in 
pulmonary infarction and infrequent in tuber- 
culosis. They may be due to local circulatory 
disturbances, such as pressure exerted by an 
aortic aneurism or tumor on a large intrathoracic 
vein. Tumors in the anterior mediastinum are 
more likely to produce this condition, such as 
thymic tumors or teratoid tumors. Harrington 
cites an instance of a benign tumor associated 
with a bloody effusion. 

Next in importance diagnostically are the 
mediastinal tumors. The lymphomas such as 
Hodgkins disease and lymphosarcoma are often 
first detected in the mediastinal lymph nodes. 
The former is more common in youth and roent- 
genologically is characterized by enlarged dis- 
crete hilar nodes extending laterally from the 
mediastinum, usually bilaterally. They are 
either sharpy circumscribed or lobulated or fus- 
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antheline bromide exert side effects typical of atropine- 
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the somatic neuromuscular junction. 
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tis, irritable bowel), diverticulitis, ureteral and urinary 
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salivation. 


Methantheline bromide produces some degree of 
cycloplegia and mydriasis in therapeutic doses and 
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ed into large masses. A delicate reticulation is 
often seen extending into the adjacent lung 
tissue. There is seldom intrathoracic displace- 
ment. There may be widening of the right 
mediastinal shadow extending to the root of the 
neck but unlike the description in this case the 
borders are straight. The lungs are involved in 
13 percent and the pleura in 11 percent in 214 
cases studied by Pierce, Jacox, and Hildreth. 
Moulten found pleural involvement in 9 of 18 
cases of Hodgkins. The fluid may be serous, 
chylous, or even bloody. The majority of the 
pleural lesions. consist of scattered nodules or 
flat infiltrations. But extensive indurations in- 
volving also the ribs and spine are not uncom- 
mon. Radiotherapy is effective even if the 
pleura contains considerable fluid. When the 
lung is involved there may be hemoptysis. 

Surely Hodgkins disease or Imphosarcoma in 
this case could have been easily ruled out by 
the use of radio-therapy. Mediastinitis and 
sarcoidosis may be mentioned in passing but 
are obviously not involved in this case. 


Of the mediastinal tumors there are those of 


the anterior and posterior mediastinum. Among 
the former are the teratoid tumors which are 


usually cystic structures. They often contain 
all types of tissues, not only undifferentiated 
cellular elements, but also rudimentary organs. 
Solid tumors are less frequent and more liable 
to undergo malignant changes. The fact that 
in the present instance the mass is described 
as being in the posterior mediastinum rules out 
this diagnosis. For the same reason thymic 
tumors and intrathoracic thyroid are ruled out. 

In the posterior mediastinum are found the 
neurogenic tumors. They arise from the spinal, 
intercostal, and sympathetic nerves and ganglia. 
Kent and his co-workers found only two in- 
stances of neurogenic tumors in the anterior 
mediastinum. These tumors have been found ac- 
cidentally in the course of rouiine roentgen exam- 
inations. If symptoms are present, their nature 
depends on the size of the tumor, the nerves 
involved, the presence of malignant changes. 
Pressure may produce a Horner’s syndrome or 
hoarseness. By roentgenology areas of calci- 
fication may be seen. A diagnostic pneumo- 
thorax reveals the tumor to be extra pulmonary. 
Lobulation of the tumor is suggestive of malig- 
nancy. Erosion of ribs or vertebral bodies 
may be caused by pressure alone. 

It is difficult to conceive of a neurogenic tumor 
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causing hemoptysis for five years without there 
being metastatic lung involvement. It is how- 
ever possible that enough pressure was exerted 
by the growth on the lung to produce changes 
in the lung or smaller bronchial tubes, or there 
might have been actual invasion of the lung by 
the growth. Tumors such as_ bronchogenic 
cysts and cystic hygromas do not produce the 
clinical picture seen in our case. There are 
other rare tumors however which may occur in 
the posterior mediastinum such as fibrosarcomas 
or myxosarcomas. 

It is obvious that our patient does not have 
a bronchogenic carcinoma. His age and the 
course of the illness are against this diagnosis. 
But he might have a bronchial adenoma. These 
tumors arise in the bronchial mucus glands or 
in their ducts. They are either globular or pe- 
dunculated. They often originate within the 
bronchial wall and extend into the peribronchial 
tissue. A few instances have been reported with 
regional and even distant metastases. Adeno- 
mas usually occur in young individuals. The 
tumor chiefly affects females and predominantly 
the left lung. The outstanding symptom is re- 
curring hemoptysis. The physical and roent- 
gen findings are not unlike those encountered 
in bronchogenic carcinoma. These tumors usu- 
ally remain within the lung but rarely they may 
extend into the mediastinum. I do not feel that 
this patient had a bronchial adenoma. 

In conclusion we have an 18 year old boy 
who for years has had a mass in the upper 
posterior mediastinum without evidence of lung 
involvement, except for a few rales heard at the 
right apex and attacks of wheezing, which 
might be explained by pressure of the mass on 
the lung. There were no constant changes 
noted in the ribs and vertebrae in serial stu- 
dies, but there was a prolonged history of 
hemoptysis, and the sudden final breakdown 
occurred after a period of heavy work. The 
later x-rays showed the same mass presumably 
unchanged in size but with an area of in- 
creased density along the lateral axillary line. 
This is interpreted as showing evidence of 
pleural metastasis but the meaning of the 
other findings is not clear, unless the areas of 
decreased density in either the pleural cavity 
or the tumor are further evidences of malignant 
changes. We have no evidence of a distant 
metastatic focus such as a testicular teratoma or 
a renal hypernephroma. 
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My first choice in diagnosis is, Mesothelioma 

of pleura; (2) Neurogenic tumor of media- 

stinum; (3) Bronchial adenoma (very unlikely ) 
DIFFERENTIAL DIAGNOSIS 

Dr. Austin Brues: I should like to discuss 
this case mainly from the standpoint of its 
natural history, which seems rather specific 
and characteristic. The boy had a lesion that 
had apparently existed for at least five years 
and first gave symptoms at the age of thirteen. 
The history divides itself in to three phases. 
First, there was a long period in which the 
only symptom was rather persistent hemoptysis. 
Secondly, after four or more years there was a 
period of wheezing, suggesting bronchial com- 
pression. Finally, there was an acute sudden 
episode with pain in the anterior chest and 
dyspnea, and the rapid development of bloody 
pleural effusion. To this history we can add 
the finding of a round mass inside the chest, 
apparently arising from the posterior medias- 
tinum, and presumably the seat of the symp- 
toms. We have no evidence of disease else- 
where in the body, except that he had a pro- 
longed prothrombin time and .a low serum 
protein, however, the van den Bergh test was 
normal, and we have insufficient evidence to 
implicate the liver. 

The question that we have to settle is, What 
sort of isolated mass in this location will prog- 
ress to give this sort of history? Obviously this 
was not an acute infectious process. It might 
for hemoptysis, and there was no evidence of 
the bronchial nodes or to tuberculosis arising 
from the spine. The entire early course of the 
process, however, was essentially silent except 
for hemoptysis, and there was no evidence ot 
infection or tuberculosis elsewhere. I con- 
sider that an infectious process of any sort is 
unlikely. A hydatid cyst of the mediastinum, 
first giving rupture into the bronchus, later 
into the pleural cavity, might give rise to this 
sequence of symptoms; but we have no reason 
to suspect an unusual environmental association 
and the patient had no eosinophilia. More- 
over, no eosinophilia was noted even after ex- 
tension of the process into the pleural cavity, 
which, if due to rupture of a hydatid cyst, would 
have caused a certain amount of the cyst con- 
tents to be absorbed. 

In a young patient we must think of a con- 
genital anomaly-bronchostenosis or a lung cyst. 
A condition of this sort would most likely 
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progress to serious symptoms only if it became 
secondarily infected. Again I point out that 
infection was not a perceptible element in the 
clinical picture. 

This brings me to tumor. The long duration 
is in favor of a benign tumor or a tumor that 
underwent malignant change late, that is, dur- 
ing the last year. Lymphoma can exist for a 
period of many years without characteristic 
progression. Such a lymphoma would be the 
giant follicular type or a very scirrhous type of 
Hodgkin’s disease. I should point out that 
hemoptysis is a rare symptom in lymphoma, and 
if it does occur it suggests that one is dealing 
with a particularly invasive form, which would 
not be the type giving a long, relatively quies- 
cent history. It seems to me the presumptive 
diagnosis is a teratoma, not well enough dif- 
ferentiated, as is the classic dermoid cyst, to 
show calcification by x-ray or to yield hairs or 
other recognizable elements in the sputum or 
pleural fluid. The life history of this process 
is emphatically in favor of this diagnosis. These 
tumors appear early in life. may give their 
first symptoms at puberty or later, and some- 
times give hemoptysis over a long period. 
Eventually they are likely to undergo malignant 
change or to rupture. I should be in favor of 
rupture as the explanation of the final episode 
here because of the extreme acuteness of its 
onset, although invasion of the pleura is a pos- 
sible explanation, and would point to malig- 
nant change. I do not believe that it is neces- 
sary to assume, however, that the process had 
become malignant. 

The fly in the ointment is the location of 
the lesion. It was apparently posterior in posi- 
tion, whereas dermoid cysts and teratoid tum- 
ors are almost always found in the anterior 
mediastinum. 

Typical neoplasms of the posterior medias- 
tinum are of neural origin. The history, how- 
ever, is against one of these. They grow behind 
the pleura, and one would not expect cough and 
hemoptysis to be the earliest symptoms. Be- 
cause of their location they frequently produce 
Horner’s syndrome or pain early in the course of 
their development. The first symptom here was 
hemoptysis, which suggests that the lesion was 
near the bronchi and not posterior to the 
pleura. There are various rare tumors, such as 
chondroma, endothelioma, angioma and lipoma, 
that might arise in this location. There is one 
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thing somewhat in favor of the possibility of 
an angiomatous tumor—the characteristic pic- 
ture of bleeding with which the history started. 

I wonder if we might see the x-ray films. 

Dr. Laurence L. Robbins: These films show 
a fairly smooth mass arising posteriorly in the 
mediastinum, or apparently arising in the media- 
stinum. The one thing in favor of the neural 
type of tumor, in addition to its location pos- 
teriorly, is that there is a definite erosion of the 
pedicle of the fourth thoracic vertebra. So far 
as the ribs are concerned, I am not at all sure 
that there are any definite changes. This is the 
shadow described as an irregular area overlying 
the mass and representing aerated lung. I am 
not convinced of that. The only other possi- 
bility is that it is fat within the tumor. It is 
difficult to be sure, and most likely it is air in 
the overlying lung 

These are the films taken at the time of the 
second admission; they show a large amount of 
fluid in the pleural cavity and disease in the 
right lower lobe. The mass and the shadow, 
which is either air or fat, are still present. 


This view, with the patient on his side, was 
taken after a tap to determine whether there 


were pleural metastases. There are irregulari- 
ties along the pleura, but they are most likely 
masses of fibrin rather than metastases, because 
fibrin is usually present with bloody fluid. One 
cannot, however, positively rule out metastases. 

Dr. Brues: I am going to let my diagnosis 
rest on the history rather than on the location 
and to assume that the tumor arose near the 
bronchi rather than posterior to the pleura. I 
shall say that it was a teratoid tumor. 

Dr. Richard H. Sweet: Might I say as a 
representative of the service that saw the man 
before he was operated on that we did not be- 
lieve, at least I did not believe that he had a 
benign tumor. In fact I have never seen a 
benign mediastinal tumcr produce bloody effu- 
sion. My personal diagnosis was, and I sus- 
pect some of the others who saw the patient 
were of. the same opinion, a malignant tumor, 
probably teratoma. Dr Brown operated on this 
patient. What does he say? 

Dr. Robert K. Brown: We did a thoracos- 
copy and did not see much except a large empty 
space with implants of fibrin on the chest wall. 
Biopsies were taken of these and they were not 
malignant. Since we still thought that the 
tumor was malignant, the patient was explored. 
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The preoperative diagnosis was malignant 
neurogenic tumor or neurofibrosarcoma, be- 
cause we thought that it arose in the posterior 
mediastinum. 

At operation there was a large cystic mass in 
the upper part of the right thorax. This con- 
tained a hole, and the rupture was probably the 
cause of the bloody pleural fluid. A biopsy 
specimen was taken from the wall of the cystic 
mass at the edge of the rupture, and on cut- 
ting, it was evident that there was lung tissue 
adherent to the wall of the mass. I thought this 
was collapsed lung plastered over the cyst. The 
patient died following operation. 

Dr. Benjamin Castleman: Would anyone want 
to venture a diagnosis at this point? 

Dr. Ralph Adams: I have no idea what was 
wrong with this man. I think that the lesion 
arose in his lung because of two factors that 
almost have to place it in the lung. First, there 
was frequently recurring hemoptysis. There 
was a rule here a few years ago that daily 
hemoptysis meant carcinoma. After three years 
we found an exception in a case of bronchiec- 
tasis. That was the first exception, and I have 
since encountered one other. In the second 
place, this man had a wheeze, indicative of 
developing bronchial obstruction. My personal 
diagnosis, if I were about to operate, would be 
slowly growing sarcoma of the lung. I believe 
that sarcoma in the lung has occurred in this 
hospital only once. 

Dr. Sweet: That is correct. 

Dr. Robbins: How do you explain the ero- 
sion of the pedicle of the fourth thoracic verte- 
bra if it is a primary lung tumor? 

Dr. Adams: I could not explain it as a 
primary lung tumor unless it were sarcoma of 
the lung. If it were a sarcoma arising in the 
mediastinum and invading the lung the ex- 
planation would be easy. 

Dr. George W. Holmes: Is there anything 
to show why there was such a delay between 
the first roentgenologic examination and opera- 
tion. 

Dr. Castleman: The patient refused opera- 
tion. 

CLINICAL DIAGNOSIS 

Superior mediastinal tumor, with rupture into 
the pleural cavity. 

DR. BRUES’S DIAGNOSIS 

Teratoid tumor of mediastinum, with rupture 
into the pleural cavity. 
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ANATOMICAL DIAGNOSIS 

Neurofibroma of lung, with cystic degenera- 
tion and rupture into the pleural cavity. 

PATHOLOGICAL DISCUSSION 

Dr. Castleman: The material that Dr. Brown 
removed from the cyst or tumor was composed 
of spindle-shaped cells, some in whorls, which 
strongly suggested neurogenic benign tumor. 
In favor of this was the presevce of huge num- 
bers of so-called “foam cells,” that is, large 
lipoidladen mononuclear cells. That is probably 
the reason why Dr. Robbins thought he saw 
fat in the tumor. Certainly a large part of the 
tumor was composed of cells filled with fat. 
Lipoid degeneration of a neurofibroma is not 
at all uncommon. We were fairly certain that 
the tumor was benign. 

The autopsy specimen shows that this tumor 
was within the lung. It had broken down so 
much that it had become cystic. This cystic 
mass, which was about 7 or 8 cm. in diameter, 
communicated with the apical branch of the 
right upper lobe bronchus, and this certainly 
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accounted for the long-standing hemoptysis. I 
believe that the tumor probably arose close to 
the bronchus, or perhaps in it, and degenerated 
slowly as it gradually increased in size. There 
was lung tissue surrounding the cyst on all sides 
except over the area where it had ruptured. 


We have had 2 other cases of neurofibroma of 
the lung. One was in a man of thirty who had 
all the signs and symptoms of a bronchial ade- 
noma, that is, bronchial obstruction with hemop- 
tysis. Bronchoscopic biopsy showed it to be a 
neurofibroma, and Dr. Benedict removed the 
tumor via the bronchoscope in three operations. 


Dr. Edward B. Benedict: The patient was 
completely relieved by bronchoscopy. I have 
not seen him for three years. He had no 
apparent lung damage. 


Dr. Castleman: The other case was one in 
which Dr. Churchill performed a lobectomy for 
a well-circumscribed tumor that pressed on a 
bronchus but had not acutally invaded its 
mucosa. 


BOOK REVIEW 


New and Nonofficial remedies. Issued under 
the direction and supervision of The Council on 
Pharmacy and Chemistry and American Medi- 
cal Association. J. B. Lippincott Company 
Philadelphia 1951. 

This volume is too well known to most phy- 
sicians to require extensive comment. It is 
pleasant to note that the authors are apparently 
on the alert for means of improving the book as 
each edition seems to show considerable im- 
provement over the previous one. In the preface 
the authors invite criticism with a view to 
further improvements of the book. The book is 
really divided into four parts, the first part giving 
the names of the members of The Council on 
Pharmacy and Chemistry with their consultants 
and outlining the purposes of The Council on 
Pharmacy and Chemistry and giving the require- 
ments for admission of articles to this volume. 
Other information such as general provisions and 
labeling requirements is also found here. 

The next section is called section “A” and 
entitled Accepted Products. Here the products 
are listed according to their place in 23 classes 


of drugs or therapeutic agents. As an example 
of the type of classification used the drugs are 
listed under such classifications as analgesics, 
anesthetics, antispasmodics, autonomic drugs, 
contraceptives, diuretics, etc. Here are the 
dssential therapeutic information about the 
drugs is found and the preparations made by 
various manufacturers are listed. 


In section “B” the tests and standards for non- 
official products are given. I think this was an 
improvement to place this information in a 
separate section since it is readily available here 
and does not get in the way when one wishes to 
read up on a drug for therapeutic purposes only. 


Section “C” contains a comprehensive bibliog- 
raphy with reference to the products listed. 
There is also an index to distributors of the 
preparations listed as well as a very good gen- 
eral index. 

This is valuable up to date reference ma- 
terial. I think every physician who has this 
volume available will find himself referring to 
it frequently. 
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THE 3@q@7w. MESSAGE 


NATIONAL ADVISORY COMMITTEE TO SELECTIVE 
SERVICE SYSTEM 


Bulletin Volume II, No. 7 
Release from Service 
Navy Policy regarding physicians and dentists (former registrants and reservists ) : 
Priority I 24 months 
Priority I 
Priority II 
Priority IV 
(12 months during World War II) 12-17 months 
(Less than 12 months during World War II) 12-24 months 
Army policy: 
Any physician or dentist who served 12 months during World 
War II becomes eligible for release after 17 months of current serv- 
ice, except those called in Organized Reserve Units, who will serve 
the full 24 months. 
Air Force policy: 
Any physician, dentist o: veterinarian may request release after 
21 months of service. If he was in Priority I or II the 21 months 
must be during the present term of service. 
Induction Group 
Requests for delay in active duty orders, asked for some of those physicians 
who accepted commissions after receiving orders for induction and before 
being inducted, have been determined “entirely out of order” except under 
very special extenuating circumstances. Health Resources Advisory Committee 
is calling all records of such cases to Washington for review. 
Physician Draft 
Planned induction under Selective Service of 333 Priority I medical officers 
scheduled during the month of August has been delayed temporarily at request 
of Department of Defense. This delay is based entirely upon an unantici- 
pated and sustained increase in number of doctors applying tor Reserve Com- 
missions in the Armed Forces. Whether doctors whose induction was delayed 
during August will be called during September is dependent upon volunteer 
rate during next few weeks. No reduction anticipated for call of 152 Priority 
I doctors scheduled to be inducted in September. 
Physician Inductions 
Many special registrants ordered by their local boards to report for induction 
on the July call for 717 doctors were found to have been previously commis- 
sioned. Since the July call, the Armed Forces have commissioned 429 doctors. 
Of this number, 333 received Army commissions, 186 Air Force, 3 Navy, and 
7 were commissioned by the United States Public Health Service. Incomplete 
state reports disclosed that 10 doctors were declared physically unfit; 80 were 
reclassified, postponed, or cancelled; 2 were inducted; an indefinite number are 
still pending for one reason or another; and another very small number are 
believed to be delinquent and will be reported as such by their local boards. 
Of the two inducted, it has recently been reported in the public press that one of 
them agreed to accept a commission after completion of 3 days’ service as an 
enlisted man. 
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CONTRIBUTORS 


The Editor sincerely solicits contributions of scientific 
articles for publication in ARIZONA MEDICINE. All such 
contributions are greatly appreciated. will be given equal 
consideration. 

Certain general rules must be followed, however, and the 
Editor therefore respectfully submits the following suggestions 
to authors and contributors: 

1. Follow the general rules of good cae. especially with 
regard to construction, diction, sp g. irae ion 

2. Be guided by the general rules of medical writing as 
followed +4 the JOURNAL OF THE AMERICAN MEDI 
— (See MEDICAL WRITING by Morris Fish- 

in. 

8. Be brief, even while being thorough and complete. Avoid 
unnecessary words. Try to limit the article to 1500 words. 

4. Read and re-read the manuscript several times to cor- 
rect it, esp lly for sp and p 

5. Submit manuscript typewritten and double- spaced. 

6. Articles for publication should have been read before 
a controversial body, e.g., a hospital staff meeting, or a 
county medical society meeting. 

The Editor is always ready, willing, and happy to help 
in any way possible. 

















CAREFUL, DOCTOR! 


In recent years the number of organizations 
who are interested in the medical patient’s wel- 
fare has increased tremendously. Besides the 
insurance companies who have long been with 
us we now have such organizations as American 
Cancer Society, Foundation for Infantile Paraly- 
sis, American Heart Association, and numerous 
other welfare agencies from the national level 
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on downto the local levels. There are various 
disease registries such as the Tumor registry 
and the cancer registries in various states. 

Any physician may receive requests from any 
or all of these agencies for information about 
his patients and these requests may become so 
numerous and so routine that their validity may 
be taken as a matter of course. The physician 
is then on dangerous ground as he is dealing in 
privileged communications under the law and 
should he neglect to obtain a release from the 
patient before he supplies the information re- 
quested he is leaving himself open to legal 
action. 

Many times the person or organization re- 
questing the information, because their interest 
is valid and humanitarian, apparently feel that 
they are exempt from this rule. A single illus- 
tration will demonstrate this. During the last 
war I had a patient who was dying of cancer. 
She had a son on duty overseas in the armed 
forces. The Red Cross was trying to obtain a 
leave of absence for the boy to visit his mother. 
I knew nothing of this until I received a call 
from the Red Cross asking for information 
about the patient. The young lady who called 
was quite surprised when I insisted on a release 
from the patient and replied to my insistence 
by informing me somewhat haughtily “Why, this 
is the Red Cross.” I patiently explained to her 
that no matter how high her motive, how worthy 
the cause, or how poignant the situation, that 
nevertheless the fact remained that I was 
dealing in a privileged communication and 
would need the patient’s permission for its 
release. 

There are very few occasions when you can 
legally reveal information about your patient 
without his consent. Even on the witness stand 
in court you are not required to do so unless 
ordered to by the judge. Ordinarily you may 
answer safely in court as the failure of your 
patient’s counsel to object to a question implies 
his consent for you to answer it. If there is any 
doubt however in your mind, indicate that you 
consider this something you cannot answer with- 
out consent of the patient and ask the judge 
for a directive. If he orders you to answer 
you are legally absolved of the consequence. 
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The growing desire of the medical profession 
for better public relations and particularly as 
it concerns better cooperation with the news- 
papers in news of prominent individuals can be 
a trap and a snare. The press has long con- 


tended that doctors are too close-mouthed and 
“standoffish” and will not supply the news 
which “the public deserves”. 


The physician 
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caring for a prominent patient, anxious to offset 
this feeling of the press may easily be led to 
divulge something as news to which the pa- 
tient may object. 

So! Careful Doctor! Don’t let your guard 
down. The law hasn't changed. Check before 
you chat—Think before you talk, and above all 
—get that release from your patient. 


Topics oF (veer Yediul \NTEREST 


DX, RX, AND DRS. 
By GUILLERMO OSLER, M.D. 


Mrs. Royal Rudolph is the president of the 
WOMAN’S AUXILIARY to the Arizona Medical 
Ass’n. If she were asked to urge the women 
members to read ARIZONA MEDICINE, is COULD 
start a whole sequence of events,—the women 
members would read the journal; they would note 
the rarity of papers by physicians from Arizona; 
their husbands would then hear about it at home; 
more surveys and pieces of research would be 
started; and ARIZONA MEDICINE would even- 
tually get more papers written by home talent. 

. Thank you, Mrs. Rudolph. 


The pattern of susceptibility which allows so 
many young American men to have CORONARY 
ARTERY DISEASE has been worked out in the 
M.G.H. in Boston, under the guidance of Paul 
White and summarized by Gertler. . . . Individuals 
who are likely to have myocardial infarction can 
probably be identified well in advance of such 
illness. . . . The formula contains data on body 
build, physiology, personal history, heredity, and 
sociologic status. 


Literature in favor of TUBERCULOSIS CASE- 
FINDING programs in the United States has made 
much of the fact that the disease is sometimes 
not officially known until death. . . . The public- 
ists never had such good ammunition as the 
Arizona figures. The public health authorities 
first hear about at least 55 per cent of the tuber- 
culosis cases when the death certificates are 
filed. . . . This column has pleaded for better 
reporting of the disease, and does so again. If 
a physician knows of a case, and if the patient is 
infectious and in uncontrolled contact with others, 
and if no report is made, it is akin to homicide 
with an accessory before the fact. 


The Minnesota Medical Journal reports that 
the Hennepin County TB Ass’n. has started a 
campaign to have all Minneapolis hospitals X-RAY 
ALL NEWLY ADMITTED PATIENTS. ... Very 
laudable. The paradox would seem to be that 


J. Arthur Myers has almost convinced people that 
Minnesota doesn’t HAVE any tuberculosis. .. . 
Maybe the survey is aimed at Loeffler’s syndrome 
or Paragonamus Westermanii. 


SWELL SMELL QUELLS have been announced 
by two responsible companies. ‘Odorant’ is a 3% 
watt lamp which can be placed in a wall fixture, 
and which is said by Westinghouse Electric Cor- 
poration to change the odor molecules of cook- 
ing, smoking, dampness, perspiration, etc., by the 
output of ozone. . . . ‘Aero-Klenz Gel’ is sold by 
the American Hospital Supply Corporation. It 
is said to deodorize putrid lesions for eight 
hours or more, and to be non-irritating. 


More data are now available (in ‘Anaesthesiol- 
ogy’) on the narcotic DROMORAN HYDRO- 
BROMIDE. The drug was mentioned here a year 
ago. ... It was used in 1,500 patients as a pre- 
operative medication, usually with atropine or 
scopolamine. The effect was unsatisfactory in 
6.5 per cent, but almost all of these were due to 
lack of experience in dosage. ... Nausea was very 
rare (1 case); pain and anxiety were absent; 
euphoria, hallucinations, and disorientation were 
not noted; and the patient could respond tho 
drowsy. . . . Sounds good so far. 


The names of the ASSOCIATES IN GREAT 
MEDICAL DISCOVERIES often slide into limbo, 
except perhaps to people closely concerned... . 
Who, for instance, are Chain and Heatley? They 
were colleagues of Florey at Oxford who helped 
purify and first use penicillin. . . . Who were/are 
Slocumb and Polley? More familiar, but not as 
well known as their chief Hench, when they all 
demonstrated the use of cortisone and ACTH. 
. . . Then there is the man who refused to stay 
unrecognized, and sued Dr. Waksman, whom he 
helped discover streptomycin. So we’ve forgotten 
his name entirely! 


The Sharp & Dohme publication reports that 
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Effective against many bacterial and 
rickettsial infections, as well as certain protozoal 
and large viral diseases. 


AUREOMYCIN 


Hydrochloride Crystalline 
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The Gastroenterologist 


recognizes the remarkable inhibiting effect of aureomycin on a 





great number of organisms, especially those commonly found in 





the gastrointestinal tract. It is of great value in the preparation 






the medical management of infections in these areas. Aureomycin 





is also highly effective in intestinal amebiasis. Aureomycin is 





peculiarly adapted to the treatment of many biliary and hepatic 





infections, because of the high concentrations it attains in the bile 





and because of its protection of the hepatic parenchyma from bac- 





terial necrosis. Aureomycin is indispensable in gastroenterology. 












Packages 
Capsules: Bottles of 25 and 100, 50 mg. each capsule. Bottles of 16 and 100, 250 mg. each capsule. 


of patients for surgery of the bowel or biliary tract, as well as in 
| 
| 
Ophthalmic: Vials of 25 mg. with dropper; solution prepared by adding 5 cc. distilled water. | 







LEDERLE LABORATORIES DIVISION 


amenrcn Cyanamid company 


30 Rockefeller Plaza, New York 20, N.Y. 
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NYLON fiber (DePont) is not a cause of derma- 
titis. Any dermatitis which results from wearing 
a nylon garment is due to the finishing or dyeing 
of the product. 


The Danes report a new antibiotic ‘LEOCIL- 
LIN’, which has a marked predilection for lung 
tissue. It is a form of penicillin (to be precise, 
benzyl-penicillin-beta-diethylamino-ethylester hy- 
driodide). . . . Ten times as much of the drug 
may be found in the lungs as of penicillin, tho 
the other organs have similar amounts. . . . It 
is excreted in the sputum, and naturally could 
be of great value in lung and bronchial infec- 
tions. - 


TERRAMYCIN is being found effective in a 
variety of conditions. It is said to be rapidly effec- 
tive in whooping cough. It is said to be very 
helpful in ulcerative colitis (tho one remembers 
the psychic element in the disease, and the ob- 
stacles which a chronic case would present). 
Cholera is susceptible to the drug. Finally (and 
most importantly to brook trout) terramycin is 
the only agent which cures ‘ulcer-disease’ in brook 
trout. 


Chest specialists are hearing from their pa- 
tients about a new anti-TB drug from Sweden. 
Now they may hear it from here. . . . ‘PROTAP- 
TIN’ was discovered by Davide and Theorell, and 
reported in Rome in June 1951. It has the same 
build-up as neomycin, viomycin, et al. Very 
good in cultures and animals, but we’ll have to 
see later. . . . Could be used for the high inci- 
dence of streptomycin resistance in admissions to 
some V.A. hospitals (50%). 


A question was asked in this column two years 
ago about the possible ADDITION OF AN EME- 
TIC TO SLEEPING CAPSULES... . Such cap- 
sules, containing ipecac with the barbiturate, 
have been on sale for two years. ... They have 
been disapproved, however, since ipecac itself is 
toxic, and since the absorption and action would 
be slow enough so that too much sedative would 
also be absorbed. . .. J.A.M.A. Queries and 
Minor Notes now mentions that zinc sulfate is a 
better drug than ipecac. It works faster in pro- 
ducing emesis, and is non-absorbable. . . . Per- 
haps the objections to this idea will come sooner 
than 2 years. 


What a Long Tail Our Cat Has.—lIdeas for 
water saving, water production, water importa- 
tion, etc., continue to appear. So far they are 
not yet enough. . . . ‘Tax Talk’, a Los Angeles 
publication, totals the cost of Colorado River 
water, Flood Control, and Sanitation Districts. It 
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is huge. . . . What interests Californians also 
interests Arizonans, and the plea of Tax Talk 
is not for more water sources but DOUBLE 
USAGE of what they have. How can used clean 
water from households be returned to the ground 
instead of being channelled to the sea? 


A member of Alcoholics Anonymous has cer- 
tain select qualifications,—he must have been an 
alcoholic, he must be cooperative, and he must be 
the type who responds to the religious appeal... . 
Consider how specialized a person must be who 
attends the SECOND INTERNATIONAL Confer- 
ence of PHYSICIAN MEMBERS of ALCOHOL- 
ICS ANONYMOUS, at CLAYTON, New York, in 
August. . . . However there are 200,000 physi- 
cians in the United States, and more than a few 
have been known to take a drink. 


BERYLLIOSIS has been a recent sensation in 
the ‘new disease’ field. The greater use of beryl- 
lium and the bizarre aspects of the lesions makes 
the conditions notable in medicine. .. . Now we 
find a medical use for beryllium, as described 
in a Machlett bulletin, the ‘Cathode Press’,—A 
new x-ray tube, containing a beryllium window, 
is made by them. It produces low-voltage radia- 
tion, and many superficial lesions are amenable 
to such x-rays, since they may be confined to a 
small surface area. 


A new CANINE ANTIRABIES VACCINE, is 
‘strictly for the birds’, but it eventually ‘goes to 
the dogs’. . . . This paradoxical pun arises from 
the fact that the vaccine is ‘avianized’ or produced 
by growth in chick embryos. Contrary to the 
usual vaccine, it contains a live attenuated virus, 
and its effects also seem to last longer than the 
usual one year... . It is designed for prophylactic 
use in dogs, the species which is the major vector. 

- The U. S. Bureau of Animal Industry has re- 
leased it for a controlled usage, and California 
State Health Department has distributed almost 
3,000 doses. 





ANNOUNCEMENT 


DR. CHARLES N. PLOUSSARD 
desires an associate in his practice. 

Yo or middle-aged, general practice, 
qualified in —— surge No investment 
necessary. a 50-50 basis. Full time. 
Always ggg Well paying practice. 

For information, write or call 
Charles N. Ploussard, M.D. 


907 Professional Building 
Phoenix, Arizona Phone 3-3192 
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In very special cases 
Clico coe A very superior Brandy 


A local source of Laboratory 
and X-Ray supplies, including: 


Clico Standardized Reagents 

Laboratory Instruments & Service 
Fine Chemicals, Stains & Indicators 
Diagnostic Antigens & Sera 
X-Ray Equipment & Service 
Radiopaques 

Laboratory Glassware 

Culture Media 


For those to whom SERVICE and QUALITY 
are of primary importance .. . 


Clice 


Laboratory & X-Ray Supplies 


335 W. McDowell Road — Phone 2-5413 
THE WORLD'S PREFERRED 


Phoenix, Arizona COGNAC BRANDY 
Schireffetin & Co, New York N.Y. 














DOCTOR 
DID YOU KNOW THAT: 


@ our service covers the 48 States, Canada, Mexico and the Islands? 

@ our service retains the Doctor-Patient relationship? 

@ our service increases your earnings, without further effort on your part? 
@ our service includes personal calls at no extra cost? 

e our business is continually growing? 


Send us your delinquent accounts and make us prove our statements. 


DOCTORS BUSINESS BUREAU 


612 Security Building Phoenix, Arizona 
Phone 4-7224 


Bonded Collections ~ Dignified Service 
PAUL C. DOGGETT Cc. A. PEACHEY 











AR-EX MULTIBASE 


New Universal Ointment Vehicle Com- 
patible with ALL Topical Medicaments 
Prescribe ointments of cosmetic elegance — made with AR-EX Mult 
bose. Applies readily, even to hairy oreas, rinses off with ploin 

woter. No screening action, making all medicaments ovoilable 


AR-EX COSMETICS, INC. 1036 W. VAN BUREN ST. CHICAGO 7, ILL. 
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$.1186 AND H.R. 3298 


Statement of Dr. Walter B. Martin on Behalf 
of the American Medical Association Regarding 
$.1186 and H.R. 3298, 82nd Congress Before a 
Subcommittee of the Senate Committee on La- 
bor and Public Welfare. 


Mr. Chairman and Members of the Commit- 
tee: 

My name is Walter B. Martin. I am engaged 
in the active practice of medicine in the state of 
Virginia and am a member of the Board of 
Trustees of the American Medical Association. 
I am appearing here today on behalf of that 
Association regarding $.1186 and H.R.3298. 

Before proceeding, I would like to express 
the appreciation of the American Medical Asso- 
ciation for the privilege of presenting a state- 
ment on these bills. 

The substitute version of S.1186 as intro- 
duced on July 5, 1951 is designed to accomplish 
several purposes. The bill would amend the 
Federal Food, Drug and Cosmetic Act by ex- 
pressly writing into law, provisions dealing with 
the labeling and dispensing of drugs which may 
be sold on prescription, and drugs which may 
be sold “over the counter.” The Administrator 
of the Federal Security Agency would be given 
the authority to determine which drugs are un- 
safe and ineffective for use without professional 
diagnosis or supervision and thus to classify 
drugs into two groups on an arbitrary basis. 
The bill also provides that a qualified prescriber 
of drugs may telephone a prescription to a 
pharmacist, provided the pharmacist promptly 
reduces the prescription to writing and files it. 
If the original prescription was for a drug deter- 
mined to be safe and effective for lay use 
without medical supervision, the bill authorizes 
the druggist to refill the prescription without 
confirmation from the physician. However, as 
to drugs which are habit forming or which 
are safe and effective only after medical diag- 
nosis and supervision, the bill prohibits the re- 
filling of prescriptions without expressed writ- 
ten or oral authorization by the prescribing 
physician. 

On June 14, 1951, the Board of Trustees of 
the American Medical Association expressed 
their approval of the majority of the objectives 
sought by this legislation. This position was 
reaffirmed by the Executive Committee of the 
Board on August 4, 1951. The Association sup- 
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ports the provisions of the bill authorizing the 
filling and refilling of oral or telephone pre- 
scriptions. We also approve the restrictions 
pertaining to prescriptions for dangerous drugs. 
However, the Association is unalterably opposed 
to the provisions of the bill which give the 
Administrator of the Federal Security Agency 
dictatorial power to decide which drugs must 
be sold only on prescription and which must be 
labeled for “over the counter” sale. The dele- 
gation of such authority to the Federal govern- 
ment is believed to be extremely dangerous 
and wholly unwarranted. 

It has been estimated that if this bill is 
enacted, it will be necessary for the Food and 
Drug Administration to promulgate regulations 
classifying over 30,000 drugs, and thus to specify 
the manner in which they may be dispensed. 
The necessity for continuous reference to such 
a list and to current official regulations in this 
regard would place a tremendous burden on 
the average druggist. The immensity of the task 
would inevitably result in technical violations, 
of no public health significance and would 
probably require the addition of numberous 
enforcement officials to police the procedure. 

A more basic objection to the provision in 
question is that it vests in the Federal Security 
Agency, control of the drug industry and dele- 
gates to that agency the power to determine the 
therapeutic value of drugs—a decision which 
is a traditional and time tested function of the 
medical profession. In this respect federally 
placed control of the drug industry, especially 
as to the effectiveness of drugs will result in 
unnecessary and undesirable control of the 
practice of pharmacy and the practice of medi- 
cine. 

There is also pending before your Committee 
another bill, H.R.3298, which was passed by the 
House of Representatives on August 1, 1951. 
This bill was amended on the House Floor so 
as to strike out the provisions which would 
give the Federal Security Administrator power 
to classify prescription and non-prescription 
drugs, to which our objections are directed. 

The American Medical Association favors the 
enactment of H.R.3298 with one minor amend- 
ment. It is suggested that a period be placed 
after the word “sentence” on page 3, line nine- 
teen, clause (b) (4) and that the following 
words beginning on line 19 and continuing 
through line 22 be eliminated: “or any other 
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The only broad-spectrum antibiotic available 

in concentrated drop-dose potency, Crystalline 
Terramycin Hydrochloride Oral Drops provide 
200 mg. per cc.; 50 mg. in each 9 drops. 
Indicated in a wide range of infectious diseases, 
Terramycin Oral Drops are miscible with most 
foods, milk and fruit juices, affording optimal 


ease and simplicity in administration. 


Supplied 2.0 Gm. with 10 cc. of diluent, 
and calibrated dropper. 
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statement which represents or implies that the 
dispensing of the drug without the prescription 
of a licensed practitioner is prohibited.” It is 
believed that this wording is ambiguous and 
unnecessary. The prohibition against the im- 
proper use of the caution legend included in the 
same sentence should provide a sufficient safe- 
guard. 

Again let me thank you for affording us the 
opportunity to present these comments. 
September 13, 1951 


REGIONAL MEDICAL MEETING 


The Coconino County Medical Society joined 
the Medical Societies of the five Northern Coun- 
ties Wednesday, October 3rd, in a Regional 
Meeting at the Bright Angel Lodge at Grand 
Canyon. The meeting, organized by Dr. Leo 
Schnur, President of the Coconino County Medi- 
cal Society, had as its general theme the topic, 
“Psychotherapy in General Medicine.” 

Registration was held in the morning, followed 
by luncheon. Dr. Harold C. Bryant, Superin- 
tendent, National Park Service, Grand Canyon, 
delivered a welcoming address to the visiting 
doctors and wives. 

Guest speaker was Dr. Hale F. Shirley, Asso- 
ciate Professor of Pediatrics and Psychiatry at 
Stanford University and Director of the Uni- 
versity’s Child Guidance Clinic in San Fran- 
cisco. Dr. Shirley stressed the importance of the 
non-psychiatric physician’s role in dealing with 
the emotional aspect of his patient's illness. 
Dr. Clarence Salsbury, of the Arizona State De- 
partment of Public Health, acted as moderator 
and led the group in general discussion follow- 
ing Dr. Shirley’s remarks. 

Dr. Henry C. Schumacher, San Francisco, 
Medical Director of Region 10 of the U. S. 
Public Health Service, also spoke to the group. 

Notable among the physicians present were 
Dr. Dermont W. Melick, President of the Mari- 
copa County Medical Society; Dr. Charles W. 
Sechrist, Flagstaff; Dr. Herbert R. Rice, Flag- 
staff; and many leading doctors from most of the 
counties in the state Mr. William B. Macomber, 
Supervisor of Mental Health, State Department 
of Health, Phoenix, and Miss Courtney Rettger, 
Tucson School System psychiatric social worker, 
contributed remarks to the general discussion. 

The doctors’ wives were entertained at bridge 
during the afternoon at the El] Tovar Hotel. 
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The medical group enjoyed a social evening 
following dinner at El Tovar. 


SCHOLARSHIP IN PSYCHIATRIC 
NURSING 


Word has been received from the ARIZONA 
FEDERATION OF WOMEN’S CLUBS that a 
$500.00 Scholarship in Psychiatric Nursing is 
now available to a graduate nurse who will give 
the benefit of this training in Arizona. 

This program of the Arizona Club is part of 
a National Program sponsored by the GEN- 
ERAL FEDERATION OF WOMEN’S CLUBS. 
Facilities of Louisville's Norton Memorial In- 
firmary Psychiatric Clinic, in Louisville, Ken- 
tucky, are being made available to nurses from 
all sections of the nation for postgraduate psy- 
chiatric nursing education The Norton Psy- 
chiatric Clinic is recognized by the Division of 
Nursing Education of Columbia University, 
New York City. Under provisions of the Na- 
tional Mental Health Act, there are provided 
clinical instructors for teaching psychiatric nurs- 
ing, and resident fellowships for doctors com- 
pleting their formal psychiatric education. 

Nurses will be accepted for instruction at 
intervals of two months. The course, centering 
in the Norton Psychiatric Clinic, is amplified by 
coordinated training at Louisville General Hos- 
pital, the Mental Hygiene Clinic, and the Child 
Study School. 

For additional information and application 
forms, contact: 

Mrs. Hazel D. Smith, Scholarship Chairman 

Arizona Federation of Women’s Clubs 

501 East 16th Street. 

Tucson, Arizona 


PERSONAL NOTES 


Dr. Henry A. Siegal, 15 East Monroe Street, 
Phoenix, Arizona, has recently returned from 
Chicago where the degree of Certified Fellow 
of the International College of Surgeons was 
conferred upon him. 


Dr. and Mrs. Kenneth C. Baker have re- 
turned from El] Paso where they attended the 
meeting of the Southwestern Dermatological 
Society which convenes in conjunction with the 
Southwestern Medical Association. The meet- 
ing was held at the Hotel Cortez Saturday and 
Sunday, October 20 and 21. 
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Twe Convenient locations: 
MEDICAL CENTER 


1313 N. 2nd ST. 


DIAL . 
8-2706 


VAN BUREN at 4th ST. 


PRESCRIPTIONS 
Prepared By 
REGISTERED 








4-5611 





PHARMACISTS 





DIAL (FREE DELIVERY : 





~~ Parking Area 
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WE WILL BE GLAD TO ASSIST YOU 
IN LOCATING YOUR PHYSICIAN 
IN CASE OF AN EMERGENCY. 











FOR RENT 
Medical Office Building 


In downtown center of Yuma. Ten rooms, 
1150 square feet floor space. Designed for 
two doctors or doctor and dentist. 


Former successful doctor cancelled lease 
to enter armed services. 


N. S. McCallum, Box 392, Yuma, Arizona 








DENMAN AND THOMPSON 


“The Friendly Store” 
Health Sundries 


Gila Bend, Arizona 
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YOUR KEY TO 
TOMORROW 


Yes, here’s the key that can open the door to 
all your hopes and dreams of tomorrow. A sys- 
tematic savings plan that will build a reserve for 
your future. Let friendly savings counselors at 
First Federal Savings help you work out a sav- 
ings plan to fit your income. You'll enjoy the 
friendly service, insured safety and 2% earnings 
of First Federal Savings. Start molding the key 
to your tomorrow, today, with a_ systematic 
savings plan at First Federal Savings. 





IRST FEDERAL 


AVINGS 2.0 Chun. 


JOSEPH G. RICE, PRESIDENT 


30 West Adams, Phoenix 
Orange at Fourth Ave., Yuma 





WAYLAND’S 
TWO STORES 
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Wayland’s Prescription Pharmacy 
13 E. Monroe Street 
Phone 4-4171 


Wayland’s McKinley Pharmacy 
138 W. McKinley Street 
Phone 4-7243 


PHOENIX, ARIZONA 
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FREE DELIVERY 








Telephone Answering Service 


Southwest Telephone & Secretarial Service 
24 Hour Service For 
*Professional People — *Small Business — *Doctors 


Any time you're out we answer your telephone 
and take your message. 


Member of National Associated Telephone Exchanges 


2nd Floor, 207 E. Pennington — Phone 3-3601 
East Office Branch, 3232 E. Ist St. — Phone 6-2461 
Tucson, Arizona 








FRASER MEDICAL SUPPLY 
COMPANY 


® PHARMACEUTICALS 
® ENDOCRINES 
® SPECIALTIES 


2207 E. Indian School Rd. 


Phone 5-0421 Phoenix, Arizona 
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Recommended by physicians 
and surgeons—and worn by 
millions as post-operative 
and sacroiliac aid and as 
general support. Super 
powered surgical elastic 
construction provides posi- 
tive support. 


JOHN B. FLAHERTY CO., Inc., sronx, N.Y. 
Since 1898, Manufacturers of Surgical Elastic Supports 








Our members are dairymen whose busi- 
ness is supplying good milk for 
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milk and milk preducts. 

We are aware of the importance of good 
milk to good health and of our obligation 
to supply a product which will merit your 
confidence. 


ARIZONA MILK PRODUCERS 
422 Heard Building Phone 3-0893 
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AMERICAN CANCER SOCIETY 


A statement of the aims and objects of The 
American Cancer Society, Arizona, Division. 

The American Cancer Society, through its 
representative organization, the Arizona Divi- 
sion, solicits the cooperation and support of all 
physicians in the State of Arizona. As is logi- 
cal, the primary aim of the American Cancer 
Society is to discover, through research, the 
cause of cancer. It is proper that the greatest 
effort of The American Cancer Society should 
be in the direction of research. Until the day 
when cancer can be eliminated the American 
Cancer Society stresses, as its second great aim, 
the early recognition of cancer so that it may 
be adequately treated. Its educational program, 
therefore, embraces all aspects of the cancer 
problem from cancer education at the physician 
and medical school levels through cancer edu- 
catioa of the general populace down through the 
school child. With that in mind every medium 
is used and the general population has become 
aware of the so-called “Seven Danger Signals”. 
The importance of these two major programs 
becomes apparent as cancer rises in the list 
of causes of deaths to a higher and higher posi- 
tion, not only because of the elimination of 
infectious diseases and other previously more 
significant causes, but also because more people 
now are entering the older age groups where 
cancer is more prevalent. 

The third phase of the cancer program is the 
service program. This includes the provision 
of financial aid and assistance to those suspected 
of having cancer who require diagnostic studies 
and hospitalization and in some instances assis- 
tance in proven cases of the disease. Dressings 
are provided when necessary and the program 
includes the maintenance of such detection cen- 
ters as are operated in our area. Of necessity 
the service program is limited in its scope for 
the funds available to the American Cancer 
Society are in no way comparable to those 
raised by other similar health organizations. The 
service program in its application is offered to 
those individuals who are unable to pay for 
similar services in the usual manner and who 
are not eligible for care in county hospitals, 
governmental institutions or through assistance 
from families. 

It must be apparent from the above that the 
first and second aims of the American Cancer 
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Society should be given preference. The service 
program must be curtailed because of lack of 
funds. In actual operation requests for service 
help should indicate the name of the attending 
physician or recommendation of the cancer 
clinic or detection center. Such requests for 
assistance should be directed to The American 
Cancer Society, Arizona Division, at 25 East 
Van Buren Street, Phoenix, Arizona, or to the 
local representative of that society in each 
county. In general social service information 
and welfare records give information to confirm 
that help is being given to needy individuals, 
and such a survey is necessary to assure the 
proper distribution of help. Service funds can 
be applied in amounts usually limited to $75 
or $100 per case, with a few exceptions, and 
these funds are paid to hospitals or diagnostic 
organizations upon billing. Physicians have 
universally offered their services to such in- 
digent patients without charge. 

It is the hope of the Professional Board of 
the Arizona Medical Association that each doc- 
tor’s office throughout the state will become 
the primary initial detection center. Cases sus- 
pected of having cancer and requiring help 
from the American Cancer Society it is hoped 
will be promptly cared for. Thus the American 
Cancer Society will have the opportunity to 
contribute to the early recognition and proper 
treatment of all malignancies. 


ARIZONA HEART ASSOCIATION 


The annual meeting of the Arizona Heart As- 
sociation was held in Phoenix, Arizona, Satur- 
day, September 29, 1951, at Hotel Westward 
Ho. Following opening remarks by Benson 
Bloom, M.D., Tucson, Program Chairman, John 
C. Jones, M.D., of Los Angeles, Associate Pro- 
tessor of Surgery, University of Southern Cali- 
fornia, discussed “Congenital Heart Surgery.” 
His address was followed by Louis N. Katz, 
M.D., of Chicago, Illinois, President of the Amer- 
ican Heart Association, who discussed “Recent 
Trends in Clinical Electro Cardiography,” and 
“Recent Developments in Atherosclerosis.” John 
C. Jones, M.D., presented further discussion on 
“Mitral Valve Surgery.” 

Dr. Clarence L. Robbins of Tucson succeeds 
Dr. Kent H. Thayer of Phoenix as President of 
the Heart Association and will lead this Associa- 
tion’s efforts to raise $30,000 in a campaign to be 
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Located in a fine, quiet residential district 5 miles away from noise and activity 
of the city. Lovely surroundings with mountains in background. Best of 
nursing care for arthritis and asthma cases. 


1550 E. Blacklidge Dr. 
TUCSON ARIZONA 








DIAGNOSTIC LABORATORY 
JOHN FOSTER, M.D., MAURICE ROSENTHAL, M_D., 
Radiologist Pathologist 
Diplomate of American Diplomate of American 
Board of Radiology Board of Pathology 


DIAGNOSTIC X-RAY 
X-RAY & RADIUM THERAPY 
CLINICAL PATHOLOGY 
AUTOPSIES 
TISSUE PATHOLOGY 
E.K.G. B.M.R. 


Medical Arts Building 


543 E. McDowell Road 
Phone 8-1601 
Phoenix, Arizona 











TUCSON BRACE SHOP WINTHROP STEARNS, INC. 


Orthopedic Appliances 
Braces, Limbs, Belts, Trusses Local Representative - D. W. Ripley 


Arch Supports and Repairing 
Phone 3-4581 805 E. Broadway 33 Mission Circle Phone 6-2978 
Phoenix, Arizona 
Tucson, Arizona 
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inaugurated in February, 1952, for the fight 
against heart disease. Dr. Robert S. Flinn of 
Phoenix was named President-Elect to succeed 
Dr. Robbins next October. Other officers for the 
coming year are Dr. Ben P. Frissell of Phoenix, 
Vice President; Robert H. Whitacre of Phoenix, 
Vice President of the First National Bank of 
Phoenix, Treasurer; Miss Elizabeth Rockwell, 
Secretary; and George F. Stoeberl, Executive 
Director. 


FROM SECRETARY LULL’S LETTER 


Tells What Makes A.M.A. Tick. President 
John W. Cline gave an excellent and most in- 
teresting address before the annual session this 
week of the Medical Society of the State of 
Pennsylvania at Pittsburgh. His title was “You 
Are the A.M.A.” 

He recounted the part which Pennsylvania 
physicians have played in the growth of the 
A.M.A. and then pointed out some of the re- 
sponsibilities which doctors have toward their 
national association. 

“The responsibilities,” he said, “are yours be- 
cause YOU are the A.M.A. As an individual, as 
a county medical society member, as a state so- 
ciety member . . . YOU are the A.M.A. You 
elect its officers, promote and implement its pro- 
gram, and finance its activities through your 
annual dues. You share in its accomplishments 
and, by the same token, you must share the 
criticisms levied against it. 

“In an organization as large as ours, it is 
regrettable that so few do the work for so 
many. How many times have you heard your 
minister preach on church attendance? Invari- 
ably, he says that, to his sorrow, the members 
of his flock he really wants to reach are the 
ones who aren't in the church. 

“In the same way, I can say that the majority 
of the physicians here today are the workers 
... the men who constantly give their support 
and assistance to the A.M.A. and their county 
and state societies For that reason, this meet- 
ing can be more accurately classified as a sales 
conference. You are the A.M.A., and it’s up to 
you to carry the information you receive today 
back to the hundreds of physicians in Pennsyl- 
vania who don’t attend state meetings.” 

Dr. Cline listed several specific criticisms 
leveled at the A.M.A. and the medical profes- 
sion, and told what should be done to correct 
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the trouble. He concluded: by saying that 
“every physician should work closely with his 
national organization to correct the misunder- 
standings that prompt criticism of our profes- 
sion.” 

“Unfortunately,” he added, “the basis of most 
misunderstanding either begins to germinate or 
could be clarified during the initial visit of the 
patient to his doctor. You are the A.M.A. to 
your patients and whatever they think of our 
association . . . and our profession . . . will de- 
pend on your personal responsibility as a good 
will ambassador.” 

Dr. W. W. Bauer, director of the A.M.A. 
Bureau of Health Education, spoke at the same 
session. The title of his talk was: “What Do 
You Get For Your $25?” He did a fine job of 
explaining the many services which are avail- 
able to physicians through their national asso- 
ciation. 

At about the same time, Dr. Edward J. Mc- 
Cormick of Toledo, a member of the Board 
of Trustees, gave a talk very similar to Dr. Cline’s 
before the annual session of the Colorado State 
Medical Society in Denver. His speech was 
also entitled “You Are the A.M.A.” 

Dr. McCormick said that he was willing to 
wager that “if someone stopped you on the 
street and asked, ‘Say, Doctor, just what is the 
American Medical Association?’, you’d come up 
with a long explanation about our Chicago head- 
quarters and our hundreds of activities.” 

“To my way of thinking,” he said, “you'd be 
wrong. The A.M.A. isn’t a big stone building 
in Chicago; it isn’t a bunch of councils and 
committees and bureaus all lumped together. 
Doctor, the A.M.A. is YOU. You are the 
A.M.A.” 





COZY OFFICE 


For Doctor or Dentist. Large lot located in 
South Phoenix. Population 18,000 and 
only three doctors. This is really worth investigating. 


L. L. STEWARD 
1414 E. McDowell Road 
Phone 4-1636 Phoenix, Arizona 
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PROFESSIONAL X-RAY AND CLINICAL LABORATORY 
Successor To 


PATHOLOGICAL LABORATORY 


507 Professional Bldg. 

Phoenix, Arizona 

Phone 3-4105 
-DIAGNOSTIC X-RAY X-RAY THERAPY 

RADIUM THERAPY 
CLINICAL PATHOLOGY 
ELECTROCARDIOGRAPHY BASAL METABOLISM 
TISSUE PATHOLOGY BY QUALIFIED PATHOLOGIST 


R. Lee Foster, M.D., Director John W. Kennedy, M.D., Radiologist 
W. W. Watkins, M.D., Consultant Radiologist 
Diplomates of American Board of Radiology 











WHEN AN ORTHOPEDIC DYE MEDICAL & OXYGEN 
MATTRESS IS INDICATED SUPPLY COMPANY 


Restful, healthful body adjustment is 

supplied by the Spring Air Back Supporter OFFERS 
Mattress, with its high density construction 
of lightly compressed coils of extra large 
diameter. Made of conventional, time-proven 
materials, to a new design which Exclusive Distributors for MSA Pneophore 


provides positive back support without ‘ ie 
interfering with circulation. See it Exclusive Distributors for Expendo 
at your favorite furniture store . . . Plastic Mask & Cannula 


recommend it with confidence. 


The Newest in Oxygen Therapy Equipment 


Distributors of Medicinal Gases to 
Hospitals 


Quality, Promptness and Efficiency 
combined with the lowest prices to 
Doctors and patients in Phoenix 


24 HOUR SERVICE 
3332 W. McDowell Road 
Manufactured in Phoenix by . . 

Phoenix, Arizona 
SOUTHWEST MATTRESS CoO. 
Phones: 8-5341, 8-5342, 8-5343 


1710 EAST WASHINGTON ST. 
PHOENIX, ARIZONA “Every Need For the Sick Room” 
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Front Row: Seated, Shirley Koluch, Phoenix, Arizona; Joan Nasser, Miami, Arizona; Frances Lopez, Mor- 


enci, Arizona. 


STATE NURSES’ LOAN 

To the doctor's wives in the state of Arizona 
the Nurses’ Loan Committee of the Auxiliary to 
the Arizona Medical Association makes a direct 
appeal for help and co-operation. The Nurses’ 
Loan program is beginning its second active 
year, but it needs the assistance of all doctors’ 
wives to publicize the program. Will you, after 
you read this article, go to the Clubs and 
various organizations in your community and 
explain the program? Also, will you go to your 
high school principals, high school nurses, and 
vocational directors and tell them of the avail- 
ability of the loan for worthy girls who wish 
to become nurses? We have sent letters for the 
past two years to all high school principals 
in the state telling of our loan fund, but we 
know that the personal approach brings better 


Back Row: Standing, Mary Gustafso1, Tucson, Arizona; Jackie Johnson, Phoenix, Arizona. 
Mary Gustafson is in training at Good Samaritan H spital. 
These are all the student nurses in training in Phoen:x. 


The other girls are at St. Joseph Hospital. 
There is one in Tucson who is not shown here. 
results. 
Here is a list of our requirements:— 
. The applicant must have a B average 
2. The applicant must pass a strict physical 
examination 
3. The applicant must need the loan 
. The applicant must be of good moral char- 
acter and must furnish three character ref- 
erences, one of which must be from a 
member of the high school teaching staff 
. The applicant must have a parent or guar- 
dian co-sign with her to agree to repay 
the loan. The maximum loan granted is 
$300, interest free. The applicant must 
agree to repay the loan at the rate of not 
less than $12.50 per month. She must 
start repayments within six months after 
she receives her state license to work. 
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If she does not finish training, the appli- 
cant must agree to start repayment of the 
loan within thirty days after leaving the 
School of Nursing 

. The applicant must be accepted by one of 
the four accredited Schools of Nursing in 
Arizona. These are:—St. Joseph’s Hospital, 
Good Samaritan Hospital, Memorial Hos- 
pital (all in Phoenix) and St. Mary’s Hos- 
pital in Tucson, Arizona. 

Last year the Nurses’ Loan Committee gave 
financial help to four girls. This was the first 
year of the program. We gave loans to two 
girls in training at Tucson, and to one girl at 
Good Samaritan Hospital in Phoenix. This girl 
was second highest in her class. We also gave 
a loan to a girl at St. Joseph’s Hospital. This 
fall the Committee voted to give loans to three 
girls, one from Morenci, one from Miami, and 
one from Phoenix. They entered St. Joseph’s 
School of Nursing on September 19, 1951. 

Pima County Auxiliary will have a large tea 
in October and will invite junior and senior 
girls who are interested in becoming nurses to 


attend. Maricopa County probably will have 


a similar function. Please inform your Com- 
munity of the program so that the Auxiliary can 
contact and help more worthy girls to become 
nurses, 
Respectfully, 
Josephine B. Craig 
(Mrs. Carlos C. Craig) 
Chairman State Nurses’ Loan Committee 


GETTING THE MOST FROM YOUR 


BULLETIN 


The Bulletin, well known as the official pub- 
lication of the Auxiliary, gives to the member- 
ship information and suggestions that will be 
of interest to them and help them in their 
work. In order to keep informed and up to 
date, one must acquire the habit of reading the 
publication. 

From the pages of the August issue let me 
acquaint you with some of the worthy projects 
accomplished in other states. 

In California, Civilian Defense is a vital new 
project which has been added to their agenda. 
Auxiliary members have been working as indi- 
viduals in various community capacities, but as 
auxiliaries have been requested to make master 
files of all nurses, registered and practical, with 
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pertinent information as to training and avail- 
ability. One county sent questionnaire cards 
to all members to ascertain abilities, training 
and interests in connection wth Civilian De- 
fense. 

The inadequate care of the mentally ill is 
by far the greatest health problem in the State 
of Florida. A State Mental Health Society was 
organized and a member from the Auxiliary 
executive board was appointed legislative chair- 
man for this committee. Information concern- 
ing present conditions with proposed legisla- 
tion for the correction of same were sent to 
every organization throughout the state. The 
legislative chairman of the Auxiliary has worked 
with the Mental Health Society in obtaining 
public support of proposed legislation. There 
is a definite awareness among those with poli- 
tical ambitions of the existence of a medical 
Auxiliary in the State of Florida. 

Nurse recruitment has been a major project 
for the State of Kansas. Most of the auxiliaries 
included a program on nursing. In 15 counties, 
22 scholarships have been develops, 12 counties 
sponsored programs in high schools to interest 
girls in nursing, and 10 organizations presented 
films on nursing to all the high schools in their 
counties. 

Louisiana’s nurse recruitment program has 
expanded due to the outstanding work of the 
medical auxiliary. The schools of nursing show- 
ed the highest percentage increase in admissions 
of new students of any state in the country 
last year, with a 53% increase over 1949 and a 
total of 741 first year students. Programs varied 
throughout the state. One auxiliary had a 
window display in a leading department store, 
while another depicted the story of the short- 
age of nurses in a Junior Chamber of Com- 
merce “Democracy versus Communism” parade. 
Literature on nursing and against compulsory 
health insurance was distributed to thousands 
of on-lookers. 

Kentucky became aware that most of the col- 
lege and university editors in this country were 
receiving from various sources much socialistic 
propaganda to be used either in the student 
publications or as material for programs on 
the campus. In order to offset this propaganda 
the auxiliary sponsored a college Editors’ Con- 
test on Americanism in senior colleges in Ken- 
tucky. Every editorial staff of every senior 
college was visited personally and the purpose 
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of the contest was explained to them. They 
felt that in this contest “seeds of inspiration were 
sown in the minds of many college students who 
might otherwise have been indifferent.” 

“Health Days”, of which Minnesota is so justly 
proud, continues to be their greatest contribu- 
tion to public relations. These are sponsored 
jointly by the State Auxiliary, the State Medical 
Association and State Department of Health. 
Programs are made up of panel discussions, 
films concerning cancer, tuberculosis, accidents 
in the home and health programs concerning 
schools. Sanitation and legislation are dis- 
cussed. Many county auxiliaries have “Guest 
Days” to which other organizations are invited 
to hear the best informed speakers on pertinent 
subjects 

The activities in these states are but a few 
of possible lines of endeavor which may absorb 
the workings of the auxiliary There are many 
others and we should surely never want for 
lines of achievement in our own auxiliary. Our 
organization is continually becoming more ac- 
tive and it is hoped that our future projects 
may be as well chosen and successful as the 
above-mentioned ones have been. 

Irene R. Hewitt (Mrs. Roy) 
State Bulletin Chairman 


H.R.-910 
FEDERAL AID TO NURSE 
EDUCATION 


This bill provides federal aid to nursing edu- 
cation in four different categories: 

1. Annual payments to schools for cost of 

instruction 

2. Grants for construction and equipment of 

new schools or expansion of existing schools. 

3. Scholarships. 

4. Grants for a recruitment program. 

Both proponents and opponents generally 
agreed that a shortage of nurses or nursing serv- 
ices exists but opinion varied as to degree, 
nursing schools are short of instructors and a 
proviso for a court appeal in the event funds 
are withheld by the government should be writ- 
ten into the bill. 

Dr. Walter B. Martin, of Norfolk, Virginia, a 
member of the Board of Trustees of the Amer- 
ican Medical Association, appeared before the 
interstate and foreign commerce committee to 
express opposition to many parts of H.R. 910. 
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The Association objected to intrusion of the 
federal government and its agents into fields 
of education whether it be general education, 
medical education or nursing education. This 
bill would give the Surgeon General of the Pub- 
lic Health Service, under the Federal Security 
Administrator almost unlimited administrative 
powers. Also with a system of subsidies estab- 
lished it will be difficult or impossible to ter- 
minate them once the schools have become de- 
pendent on a federal dole. Their sources of 
private support will wither, and their freedom 
will be lost because they will necessarily have 
to comply with every federal regulation or go 
out of existence. The American Medical Asso- 
ciation feels that there is a present shortage of 
nursing service, although there is not an actual 
shortage of nurses. Of the 500,000 trained 
nurses in the United States there are approxi- 
mately 300,000 who are following their profes- 
sion, and the reserve of 200,000 nurses could 
be tapped in the event of a national emergency. 

Dr. Martin proposed the following in lieu of 
H. R.-910: 

1. One-time construction grants on matching 
basis, based on formula similar to that of 
the Hospital Construction Act. (Hill-Bur- 
ton Bill). 

2. A grant of federal funds to Committee on 
Careers in Nursing or some comparable 
private agency to help support a nurse 
recruitment program. 

3. A temporary grant-in-aid program, not ex- 
ceeding five years, of scholarships for ad- 
vanced nursing education, administered by 
states. 

A three point program of this type should pro- 
vide for the construction of necessary additional 
nursing schools and the renovation of certain 
existing facilities; for a strong national promo- 
tion and information program to bring qualified 
young people into nursing, to improve the 
profession and encourage nu:ses to remain ac- 
tive in their profession; and tor an increase in 
the number of qualified teachers in the nursing 
field. It is believed that these suggestions, if 
put into effect, would meet the current need 
and at the same time safeguard the freedom 
and independence of educational institutions far 
more satisfactorily and specifically than does 
H. R.-910. 

Mrs. Louis Hirsch 
State Legislation Chairman 
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MYERS STUDIOS 
FINE PORTRAITURE 


1516 N. 7th Avenue, at McDowell Road Phoenix, Arizona 





Phone 8-4120 


122 West lst Avenue Mesa, Arizona 


Phone 7331 


Commercial — Medical — Motion Picture or Still 








YOUR CHANCES OF 
CONQUERING CANCER 


OUT OF EVERY 100 PERSONS 














PERIODICAL PHYSICAL EXAMINATIONS 
ARE FINE HEALTH INSURANCE « 
SEE YOUR DOCTOR REGULARLY 


AMERICAN ; 
CANCER SOCIETY 
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DOCTORS’ DIRECTORY 





DOCTORS DIRECTORY ESTABLISHED 
1920 


3-4189 
Emergency calls given special attention We will 
locate your doctor before or after office hours. 
BERTHA CASE, R. N., Director 
ADA JOY CASE 
1541 East Roosevelt 
Phoenix, Arizona 


DOCTOR’S CENTRAL DIRECTORY 
Minnie C. Benson R.N., Manager 
24 Hour Service 
Phone 5-1551 — E. Hedrick Dr. 
Tucson, Arizona 
Established In 1932 











THIS SPACE FOR SALE 
FOR INFORMATION AND RATES 
write to 


ARIZONA MEDICINE 


426 Heard Bldg. 
Phone 2-4884 


PHOENIX, ARIZONA 


PHYSICIANS’ BUREAU 
PHONE 6-1291 


347 E. Mariposa Phoenix, Arizona 





NURSES’ DIRECTORY 





DISTRICT NO. 1 
ARIZONA STATE NURSES ASS’N 


MRS. MARJORIE E. KASUN, R.N., 
Registrar 
Nurses’ Professional Registry 


711 East Monroe Phoenix Ph. 4-4151 


NURSES CENTRAL REGISTRY 
DORA C. BURCH, R.N. 


Arizona’s Oldest Registry 
(Established Since 1924) 


340 E. Willetta St. Phone 3-8606 
Phoenix, Arizona 





PHOTOGRAPHY 


HEARING AID DIRECTORY 





EDDIE DEVEL 
PHOTOGRAPHER 
Phones — Office 4-1413 — Home 5-2347 
Specialist In Medical and Surgical Photography 


Formerly located at the Grunow Clinic now at 
921 E. McDowell Road 


Phoenix, Arizona 


OTARION OF ARIZONA 


@ Smaller Than Your Fondest Expectations 
@ New “Tone-O-Matic Control 

@ Total Weight Less Than 3% Oz. 

@ Crystal Clear Tone 


701 N. Ist Street 
Phone 3-6330 





MEDICAL ACCOUNTING 





BUREAU OF ACCOUNTING 


Accounting - Bookkeeping 
Notary Public - State and Federal Taxation 
3040 N. 27th Street Phone 5-2378 
Phoenix, Arizona 











MEDICAL ACCOUNTING BUREAU 
Bookkeeping - Banking - Income Tax 
A Complete Service 
“Member Assn. of Medical-Dental Bureau, Inc.” 
2141 E. 8th Phone 3-3937 
Tucson, Arizona 
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AMBULANCE SERVICE DIRECTORY 





THIS SPACE FOR SALE 


FOR INFORMATION AND RATES BRING’S FUNERAL HOME 
write to 


24 Hour Ambulance Service 
ARIZONA MEDICINE PHONE 38-4718 


426 Heard Bldg. 236 S. Scott Street 


Phone 2-4884 TUCSON, ARIZONA 
PHOENIX, ARIZONA 














Leonard-Lundberg Mortuary GIBBS MORTUARY 
24 Hour Ambulance Service 
Two Ambulances 


Phone 54 
Phone 9297 Glendale, Arizona First Street 
Williams, Arizona 


24 Hour Ambulance Service 
Experienced First Aid Attendants 








MEDICAL BOOKS 


ROBERTA DAVEY HALL 


MEDICAL BOOKS Pima Medical & Dental Exchange 
Of All Publishers 


PROMPT HANDLING OF ALL ORDERS 650 N. 6th Avenue 
To order: Telephone 5-1062 
40 East Rose Lane 
Phoenix, Arizona 


MEDICAL AND DENTAL EXCHANGE 





Phones 2-1352 — 2-8441 


Tucson, Arizona 








SANATORIUM DIRECTORY 





ORANGE ROAD SANATORIUM HENDERSON'S REST INN 


© Home-like Atmosphere 
Specializing in All Cases @ Our Food Is Abundant and Well Prepared 
; @ Tray and Dining-room Service 
Except Contagious @ Nurses on Duty 24 Hours Daily 
e@ Reasonable Rates 
4248 N. 32nd Street Phone 5-0257 


, ; Phone Glendale 471 Route 2 (N. Central Ave.) 
Phoenix, Arizona . 
Glendale, Arizona 








ARIZONA DESERT LODGE 
PINE SANATORIUM Maud R. Silvers, R.N. 
FOR CONVALESCENTS . a re 
% Trained Nurses 
Reasonable Rates - Tray Service ne . 
Jessie A. Botsford Ls + aieor creas vets 
204 Josephine Street — Phone 045R2 * as en De, & Rheumatic- 
ieee 1550 E. Blacklidge Dr. 
Phone 5-0232 Tucson, Arizona 
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SANATORIUM DIRECTORY—(Cont‘d.) 





HIGHLAND MANOR REST HOME 


EMMA E. BROWN, Mgr. 
For 
% Convalescents 
% Invalids and Semi-Invalids 
% Elderly Persons 


1411 E. Highland Avenue — Phone 5-2552 
Phoenix, Arizona 


MARQUARD REST HOME 


General Care Aged and Convalescence 
Personalized Diets — 24 Hour Nursing Service 
Loving Care To the Senile Aged 


Reasonable Rates 


Phone 6-4712 — 126 E. Bethany Home Road 
Phoenix, Arizona 








THIS SPACE FOR SALE 


FOR INFORMATION AND RATES 
write to 


ARIZONA MEDICINE 
426 Heard Bldg. 
Phone 2-4884 


PHOENIX, ARIZONA 


EVELYN DODD REST HOME 


@ CONVALESCENT 
@ QUIET—HOME-LIKE 
@ NURSING CARE 
e EXCELLENT FOOD 


1608 East Dale Drive 
Phoenix, Arizona 


Phone 5-4185 








LA CONTENTA NURSING HOME 


Convalescents 


Invalids and Semi-Invalids 
Asthmatic and Arthritic Cases 


Quiet - Excellent Food - 24 Hour Nursing Care 
53881 N. 29th Ave., Phoenix — Phone 5-5710 
Laura Condon, Manager 


McMAHON GERIATRIC HOME 


*Aged a Specialty 

*Special Consideration on senile-phychosis 
*Member of Association of Nursing Homes 
*Recreational-Occupation and Group Therapy 


Emphasized 
Phone 3-3014 142 W. Palmdale 


Tucson, Arizona 











CASITAS DEL SOL SANATORIUM 
Bessie Van Horne Prop. 


* Tubercular Cases Only 
* Excellent Food and Service 
* Location in Dry and Sunny Area 
Phone 5-2075 8834 Forest Ave. 
Sunnyslope, Arizona 


MARYE HESS SANATORIUM 


Excellent Food-Tray Service 

24 Hour Nursing Care 

Beautiful Surroundings 

Rates $150.00 per month and up 

Private and Semi-Private Rooms with Bath 


Phone 6-3572 2708 E. Edison St. 
Tucson, Arizona 








LA FLORESTA 


Guest Resort for Convalescents 
Located on South Slope of Picturesque 
Camelback Mountain Above the 
Humidity, Dust and Smoke 
Ideal For Respitory Arthritics 
Professional Nursing Care - Special Diets 


Phone 6-6048 — 4614 Alta Hacienda Drive 
PHOENIX, ARIZONA 











THIS SPACE FOR SALE 
FOR INFORMATION AND RATES 


write to 


ARIZONA MEDICINE 


PHOENIX, ARIZONA 
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SANATORIUM DIRECTORY—(Cont’d.) 





LOMA LINDA REST HOME 


@ QUIET COUNTRY ATMOSPHERE 

@® RESTFUL AND HOME-LIKE 

@® SPECIALIZING IN ARTHRITIC CASES 

Broadway and Lateral 16, Rt. 5, Box 654 
Phone 9-3648 Phoenix, Arizona 





Desert Mission Convalescent 
Hospital 
For 


Non-tubercular, Ambulatory, Post operatives 
Registered Nurses on duty at all times 
Licensed by Arizona State Department of Health 
On Hospital register of American Medical Assn. 
Member of Arizona and American Hospital Assn. 
9112 N. Third Street Phone 6-1671 


Phoenix (Sunnyslope) 








SCHMID’S HAVEN OF REST 
GENERAL CARE 
(Non-Contagious) 


2107 South 15th Place—Phone 4-2802 
Phoenix, Arizona 





THIS SPACE FOR SALE 


FOR INFORMATION AND RATES 
write to 


ARIZONA MEDICINE 


426 Heard Bldg. 
Phone 2-4884 
PHOENIX, ARIZONA 








FOR INFORMATION AND RATES 


write to 


ARIZONA MEDICINE 
426 Heard Bldg. 
Phone 2-4884 
PHOENIX, ARIZONA 


PALM LODGE 
For Convalescence and Recuperation of Non-Con- 
tagious Conditions - Occupational Therapy 


Single Rooms—Excellent Food—Quiet 
Convenient to City Facilities 
Walter L. Grow, M.D. 
2607 N. Warren 


Tucson, Arizona Phone 5-2619 








MARY E. GOLDENETZ 


Aged and Convalescent 
Phone 5-4424 


1106 E. Whitton Avenue 
Phoenix, Arizona 


HILLCREST SANATORIUM 


Cheerful Private Rooms 
Excellent Food 
Homelike Atmosphere 
Reasonable Rates 


North 3rd and Adams 
Tucson, Arizona 


Phone 4-1562 











THIS SPACE FOR SALE 
FOR INFORMATION AND RATES 


write to 


ARIZONA MEDICINE 


426 Heard Building 


Phone 2-4884 
PHOENIX, ARIZONA 


Barfield Convalescent Hospital 
and Sanatorium 


Approved by A.M.A.—A.H.A. 

Arizona Hospital Association 
Association of Western Hospitals 
2100 E. Speedway Phone 5-1521 
Tucson, Arizona 
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DRUGGIST DIRECTORY 





PRESCRIPTION 


Complete line of 
Ilospital Beds, Crutches, Trusses and 
Surgical Garments 


KELLY’S PRESCRIPTION SHOP 
45 East Broadway Phone 3-4701 
TUCSON 


D. F. Scheigert L. J. McKenna 





MART 


3 Own seus sroees 


28 Registered Pharmacists 


Tucson Casa Grande 








n 9:00 A.M.—11:00 P.M. 
bats We Deliver 


BLUE CROSS PHARMACY 
PRESCRIPTION SPECIALISTS 


1924 East Van Buren 
Surgical Appliances — Private Fitting Room 


Call 2-1123 


OLSON PROFESSIONAL DRUGS 


Free Immediate Delivery Service 
8125 W. Van Buren Street — Phone 2-7377 
Phoenix, Arizona 








STANDARD DRUG CO. 
PRESCRIPTIONS 
14 N. San Francisco Street 
Phone 200 
Flagstaff, Arizona 


ROHRER-BLOOM DRUG CO. 
(Walgreen Agency) 
PRESCRIPTIONS PHARMACISTS 
Phone 40 
Gurley and Montezuma 
Prescott, Arizona 








DESERT DRUGS 


PRESCRIPTIONS DRUGGISTS 


Kingman, Arizona 


Open 8 A.M. to 11 P.M. Daily & Sunday 


Broadway Village Drug Store 
PHONE 5-2631 
Broadway at Country Club Road 
(Free Delivery) 


TUCSON ARIZONA 











CITY REXALL DRUGS 
PRESCRIPTIONS DRUGGISTS 
“It Pleases Us to Please You” 
Kingman, Arizona 


FOURTH AVENUE PHARMACY 


J. W. Holloway, Prop. 
Free Delivery Service Within Radius of 8 Miles. 
Try Us and See 
Cor. E. 6th St. and 4th Aye. — Phone 4-1182 
Tucson, Arizona 








AL’S DRUG STORE 
PHONE 5-5552 
7th Avenue and Camelback Road 
Phoenix, Arizona 











NORMAN DRUG STORE 
Prescription Druggists 
PHONE 5-2623 
Speedway and Country Club 
TUCSON ARIZONA 
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DRUGGISTS’ 


DIRECTORY 





THE INTERNATIONAL 
PHARMACY 


Ethical Prescription Pharmacy 
Phone 302 


212 Main Street Yuma, Arizona 





JOHNSON’S DRUG STORE 
PRESCRIPTIONS 


“Service you will like” 


Corner Speedway and Park Avenue 
Phone 2-8865 Tucson, Arizona 








R & B DRUG STORE 


Prescription Pharmacists 
- Phone 363 


Yuma, Arizona 
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ARIZONA MEDICINE 
Phone 2-4884 
PHOENIX, ARIZONA 


STONE AND 3RD PHARMACY 
749 N. Stone — Phone 3-6041 


ENCANTO PARK DRUG CO. 
3352 E. eer aoe 5-3102 








SPACE FOR SALE 


Phone 2-4884 








SPACE FOR SALE 


Phone 2-4884 








HODGES PHARMACY 
The REXALL Store 


Phone 7982 Eloy, Arizona 








PALMER’S PHARMACY 
MORTON PALMER, R.Ph.G 


1027 East 6th Street 
Tucson, Arizona 








JONES DRUG COMPANY 
DEPENDABLE Rx SERVICE 


Two Convenient Locations 
111 East Congress - Phone 2-6437 
1225 South Cherry - Phone 3-3164 
Tucson, Arizona 





ENSMINGER PHARMACY 
RELIABLE PRESCRIPTIONS 


121 North Cortez 


Phone 188 Prescott, Arizona 








HAMILTON’S DRUG 
The REXALL Store 


Benson, Arizona 








FLORES PHARMACY 
(FARMACIA FLORES) 


“Your Nyal Service Drug Store” 
W. Congress and Meyer Sts. Phone 3-3362 


Tucson, Arizona 








GRAVETT PHARMACY 


“Dependable Prescription Service” 


Phone 6-2939 4222 E. Indian School Road 
Phoenix, Arizona 
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ARIZONA MEDICINE 
426 Heard Bldg. 
Phone 2-4884 
PHOENIX, ARIZONA 





MONTE BLISS 
Frontier Village Drug Store 


“Your Reliable Neighborhood Prescription Pharmacy” 


1700 N. Maple Blvd. Phone 5-5252 
Tucsorm, Arizona 
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DRUGGISTS’ DIRECTORY 





CAMPBELL DRUG COMPANY EVERYBODY'S DRUG COMPANY 


1007 No. 7th Prescription Druggists 
“Right Now Delivery” Phone 4587 
Phone 3-1992 net 
Phoenix, Arizona —— 45 








McDOWELL 
NATIONAL PHARMACY 
_ Prescriptions . PRESCRIPTION CENTER 


Phone 2-2412 340 Ajo Way Professional Prescription Service 
; Phones 8-3694—8-3695 $12 W. McDowell Rd. 
Tucson, Arizona Phoenix, Arizona 











MODERN RX PHARMACY McDOWELL PHARMACY 
TELEPHONE 20 545 E. McDowell Rd. Phone 2-3137 - 3-4332 


NOGALES ARIZONA Phoenix, Arizona 














SHARPE & PULLINS MESA DRUG COMPANY 


Prescriptions (Walgreen Agency) 


229 E. Glendale Prescriptions 
Phone Glendale 298 101 Main Street Phone 5679 


Glendale, Arizona Mesa, Arizona 

















_ MURRAY’S PHARMACY 
Physicians and Surgeons Pharmacy PRESCRIPTION DRUGGISTS 
PRESCRIPTIONS Phone 28 
753 E. McDowell Road Phone 4-8434 Superior, Arizona 
Phoenix, Arizona 














ROCKLIN’S 
BOWMAN DRUG COMPANY 
enna PROFESSIONAL PHARMACY 
Phone 533 Where Pharmacy Is a Profession 


Goodyear, Arizona 89 East Monroe Street 
6 Doors East of Professional Bldg. 
Phone 3-3470 
PHOENIX, ARIZONA 











LAIRD & DINES 
The REXALL Store MAC ALPINE DRUG CO. 


The Rexcld Store 


Reliable Prescription Service 
Tempe 422 Mill Ave. & 3th This label is your guarantee of accurate 
prescription compounding 
Tempe, Arizona FREE DELIVERY PHONE 4-2606 
2303 No. 7th St. Phoenix, Arizona 
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PHYSICIANS’ DIRECTORY 
NEUROLOGY and PSYCHIATRY 











EDWARD BLANK, M.D. 


Practice Limited Exclusively To 


OTTO L. BENDHEIM, M.D. 


NEUROLOGY and PSYCHIATRY Psychiatry and Neurology 
1515 North Ninth Street 
PHOENIX, ARIZONA 733 West McDowell Road 
Phoenix 
Certified by American Board of a 


Psychiatry and Neurolo: 
a a Phone 2-2294—If no answer call 3-4189 











THIS SPACE FOR SALE | 

MILTON H. ERICKSON, M.D. 
FOR INFORMATION AND RATES 

PSYCHOTHERAPY AND PSYCHIATRY 


























ite t 
Certified by American Board of pat 
Psychiatry and Neurology ARIZONA MEDICINE 
426 Heard Bldg. 
32 West Cypress Street Phone 2-4254 Phone 2-4884 
Phoenix, Arizona PHOENIX, ARIZONA 
NEUROLOGICAL SURGERY ANESTHESIOLOGY 
JOHN A. EISENBEISS, M.D. LOUISE BEWERSDORF, M.D. 
F.A.C.S. F. A. Cc. A. 
Certified by American Board of 
Neurological Surgery ANESTHESIOLOGY 
re eee - 208 West Glenrosa 
. McDowell Roa 
Phone 4-3151 Phone 5-4471 — 3-5101 
Phoenix, Arizona Phoenix, Arizona 
UROLOGY 
MERRIWETHER L. DAY, M.D. W. G. SHULTZ, M.D., F. A. C. S. 
: F. A. C. S. . Diplomate of The American 
Diplomate of The American d of \ 
Board of Urology Board of Urology 
LADDIE L. STOLFA, M.D. E. R. UPDEGRAFF, M.D. 
eo See eae Saat 1010 N. Country Club Road 
Tel. 4-3674 Phoenix Telephone 5-2609 Tucson, Arizona 
PAUL L. SINGER, M.D., F. A. Cc. Ss. DONALD B. LEWIS, M.D. 
Certified American Board of UROLOGY 
UROLOGY Certified by the American Board of Urology 
1313 N. Second Street Phone 38-1739 123 So. Stone Ave. Phone 2-7081 


PHOENIX, ARIZONA Tucson, Arizona 
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UROLOGY—(Cont’d.) CHEST DISEASES AND SURGERY 





ROBERT H. CUMMINGS, M.D. 


Diplomate of the 
American Board of Urology 


808 Professional Building 
15 East Monroe Phone 4-3577 
Phoenix, Arizona 


GEORGE A. BOONE, M.D. 
JAS. E. O'HARE, M.D 


DISEASES AND SURGERY OF THE CHEST 
601 East Sixth Street Telephone 4-1561 


TUCSON, ARIZONA 





INTERNAL MEDICINE 











ROBERT S. FLINN, M.D. 
INTERNAL MEDICINE 


CARDIOLOGY and ELECTROCARDIOGRAPHY 


1118 Professional Building 


Phone 4-1078 
Phoenix, Arizona 


DANIEL H. GOODMAN, M.D. 
INTERNAL MEDICINE CARDIOLOGY 
ELECTRO CARDIOGRAPHY 


607 Heard Bldg. Phone 4-7204 


Phoenix, Arizona 








JESSE D. HAMER, M.D. 


AS. P 
INTERNAL MEDICINE 
CARDIOLOGY 
Suit 910 Phoenix 
15 E. Monroe St. Arizona 





KENT H. THAYER, M.D. 


F. A. ce P. 
INTERNAL MEDICINE 
Diplomate of the 
American Board of Internal Medicine 


ROBERT H. STEVENS, M.D. 
INTERNAL MEDICINE ALLERGY 


1313 N. Second St. Phone 4-8841 
Phoenix, Arizona 








FRANK J. MILLOY, M.D. 
F. A. C. P. 


INTERNAL MEDICINE 


611 Professional Building 
Phone 4-2171 
Phoenix, Arizona 





JOSEPH BANK, M.D. 


Diplomate of 
American Board of Internal Medicine 
American Board of Gastroenterology 


JOHN W. FINDLEY, Jr., M.D. 


Diplomate of American Board of Internal Medicine 
GASTROENTEROLOGY, GASTROSCOPY 


800 North First Avenue Phone: 4-7245 
PHOENIX, ARIZONA 








ROBERT E. RIDER, M.D. 
INTERNAL MEDICINE 
ELECTROCARDIOGRAPHY 


Del Sol Hotel Bldg. 
Yuma, Arizona 


Phone 26 














W. PAUL HOLBROOK, M.D, 
F.A.C.P. 


DONALD F. HILL, M.D., F.A.C.P. 
CHARLES A. L. STEPHENS, Jr., M.D. 


Tucson, Arizona Phone 5-1511 
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PHYSICIANS’ 


DIRECTORY 


ORTHOPEDIC SURGERY 





GEORGE L. DIXON, M.D. 


PHILIP G. DERICKSON, M.D. 
ORTHOPAEDIC SURGERY 
Diplomate of the American Board 
of Orthopaedic Surgery 


744 N. Country Club Road Telephone 5-1533 
TUCSON, ARIZONA 


GEO. A. WILLIAMSON, M.D., 
F.A.C.S. 


LEO L. TUVESON, M.D. 
ORTHOPAEDIC SURGERY 


800 North First Ave. Telephone 2-2375 
PHOENIX, ARIZONA 








ROBERT E. HASTINGS, M.D., 
F.A.C.S. 

ALFRED O. HELDOBLER, M.D. 
Diplomates American Board of Orthopaedic 
Surgery 
ORTHOPAEDIC SURGERY 


1014 N. Country Club 
TUCSON, ARIZONA 


JAMES LYTTON-SMITH, M.D. 
RONALD S. HAINES, M.D. 
JOHN H. RICKER, M.D. 

STANFORD F. HARTMAN, M.D. 


926 East McDowell Road 
Phoenix, Arizona 





HOSPITAL 





WALTER V. EDWARDS, Jr., M.D. 


Obstetrics and Gynecology 
Lawrence Memorial Hospital 


Cottonwood, Arizona 


H. B. LEHMBERG, M.D. 
J. T. O’NEIL, M.D. 


Casa Grande Clinic 
Casa Grande, Arizona 


Phone 4495 





CHILDREN’S DISEASES 


CLINIC 





WM. F. SCHOFFMAN, M.D. 
CECILIA H. SHEMBAB, M.D. 
JOHN R. KEEFREY, M.D. 
DOCTORS BUILDING 


316 West McDowell Road ‘Telephone 4-7287 
Phoenix, Arizona 


MESA MEDICAL CENTER 


MARK H. WALL, M.D. 
FRANKLIN B. LANEBACK, M.D. 
J. EDWIN KEPPEL, M.D. 


206 East Main St. 
Mesa, Arizona 
Office Phone 4350 











NELSON CLINIC 
D. E. NELSON, M.D. 


HAROLD D. PADGETT, M.D. 


501-505 Fifth Avenue 
SAFFORD, ARIZONA 








SUN VALLEY CLINIC 
84 North Macdonald 


MESA, ARIZONA 
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PHYSICIANS’ DIRECTORY 
PROCTOLOGY ALLERGY 





WALLACE M. MEYER, M.D. E. A. GATTERDAM, M.D. 


PROCTOLOGY ALLERGY 
903 Professional Bldg. 15 E. Monroe St., Professional Bldg. 
Phone 2-2822 - 3-4189 Office Hours: 11 A. M. to 5 P. M. 


Phoenix, Arizona Phoenix, Arizona 





PHYSICIANS and SURGEONS 


MEDICAL ARTS CLINIC F. W. BUTLER, M.D. 


Drs. Geo. B. Irvine, W. G. Payne PHYSICIAN AND SURGEON 
and T. J. Hughes California Medical Bldg. 





PHYSICIANS AND SURGEONS 1401 S. Hope St., Los Angeles 15, Calif. 
Phone Richmond 7-0346 


36 E. oth roe SS (Formerly of Butler Clinic, Safford, Arizona) 


Tempe, Arizona 





DERMATOLOGY 








GEORGE K. ROGERS, M.D. KENNETH C. BAKER, M.D. 
DERMATOLOGY 


DERMATOLOGY 
Diplomate of American Board of 
Dermatology and Syphilology Telephone 3-0602 729 N. Fourth Ave. 
Phone 3-5264 


Tucson, Arizona 
105 W. McDowell Road Phoenix, Arizona 





PATHOLOGICAL LABORATORIES 


THIS SPACE FOR SALE Professional X-ray and Clinical 
FOR INFORMATION AND RATES Laboratory 
write to 





Successor To 
PATHOL ICAL LABORATORY 
ARIZONA MEDICINE — 


426 Heard Bldg. 507 Professional Bldg. 


Phoenix, Arizona 
Phone 2-4884 Phone 3-4105 


PHOENIX, ARIZONA R. LEE FOSTER, M.D., Director 











G. 0. HARTMAN, M.D. MEDICAL CENTER LABORATORY 


PATHOLOG 
T OGICAL LABORATORY 1313 N. nd St. 


20 E. Ochoa St. Phone: 3-4861 Phoenix, Arizona 


TUCSON, ARIZONA W. Warner Watkins, M.D., Director 
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PHYSICIANS’ DIRECTORY 
EYE, EAR, NOSE and THROAT 








DUNCAN G. GRAHAM, M.D. 
EYE, EAR, NOSE and THROAT 
Certified by American Board of Otolaryngology 


114 West Pepper Street 
Mesa, Arizona 


BERNARD L. MELTON, M.D. 
F.A.C.S., F.1.C.S. 
EYE, EAR, NOSE AND THROAT 


Certified by American Board of Ophthalmology 
Certified by American Board of Otolaryngology 
Certified by International College of Surgeons 


605 Professional Bldg. Phone 3-8209 
PHOENIX, ARIZONA 








JOHN J. McLOONE, M.D. 


Diplomate American Board of Otolarynogology 


OTORHINOLARYNGOLOGY 
BRONCHOESOPHAGOLOGY 


316 West McDowell Rd. — Phone 2-1865 
Phoenix, Arizona 


MALIGNANT DISEASE 





JAMES M. OVENS, M. D. 
F.A.C.S. F.1.C.S. 


Cancer and Allied Diseases 
608 Professional Bldg. Phone 4-1973 
Phoenix, Arizona 





SURGERY 








EDWARD L. KETTENBACH, M.D. 
SURGERY 
Diplomate American Board of Surgery 
2324 North Tucson Blvd. Phone 5-2605 


Tucson, Arizona 


DELBERT L. SECRIST, M.D., 
F.A.C.S. 


123 South Stone Avenue 
Tucson, Arizona 
Office Phone 2-3371 Home Phone 5-9433 








H. D. KETCHERSIDE, M.D. 
SURGERY and UROLOGY 


DONALD A. POLSON, M.D. 
GENERAL SURGERY 
Certified by the American Board of Surgery 
800 North First Avenue 
Phone 4-7245 
Phoenix, Arizona 


W. R. MANNING, M.D., F.A.C.S. 
SURGERY 
Diplomate American Board of Surgery 


620 North Country Club Road 


Tucson, Arizona 


Phone 5-2687 





GENERAL 


PRACTICE 





RAYMOND I. McGILVRA, M.D. 
GENERAL PRACTICE 
307 E. Indian School Road 
Office Phone 5-0750 
Office Hours: 10-12 and 2-5 
Phoenix, Arizona 


By Appointment 








M. G. FRONSKE, M. D. 
GENERAL PRACTICE 


Phones: 
Office 99; Residence 155 


10 N. Leroux St. 
Flagstaff, Arizona 
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PHYSICIANS’ DIRECTORY 
GENERAL MEDICINE OBSTETRICS and GYNECOLOGY 





J. REICHERT, M.D. HARRY J. FELCH, M.D. 


General Practice Physician and Surgeon 


CARDIO VASCULAR DISEASES 


ELECTROCARDIOGRAPHY Residence Office 
303 West McDowell Rd. Office Phone 4-7028 eT Geeta — 0 Eoieniene ts. 


Phoenix, Arizona Residence 3-1151 Office 3-1151 





RADIOLOGY 


W. WARNER WATKINS, M.D. 
GOSS - DUFFY LABORATORY FACP., FACR. 


X-RAY AND CLINICAL DIAGNOSIS (Diplomate in Radiology) 
Diagnostic Roentgenology, X-Ray and Radium 
316 West McDowell Road Therapy 
Phoenix, Arizona Medical Center Laboratory 
1313 N. Second St., Phoenix, Arizona 




















DRS. HAYDEN, PRESENT, WELSH 
AND HILEMAN MARCY L. SUSSMAN, M.D., 


Diplomates of F.A.C.R. 


American Board of Radiology Diplomate of American Board of Radiology 


DIAGNOSTIC ROENTGENOLOGY 801 North Second Ave. 
Telephone 3-4179 


23 East Ochoa Phoenix, Arizona 
Tucson 











JOHN FOSTER, M.D. 
. DOUGLAS D. GAIN, M. D. 
Diplomate of American Board of Radiology : : : 
Diagnostic Roentgenology X-Ray Therapy Diplomate of American Board of Radiology 
Radium Therapy Certified in Both 
MEDICAL ARTS BLDG. THERAPY AND DIAGNOSIS 
DIAGNOSTIC LABORATORY MEMORIAL HOSPITAL 


543 E. McDowell Road Phone 8-1601 Phoenix, Arizona 
Phoenix, Arizona 1200 South Fifth Avenue — Ph. 4-7336 








SPEECH PATHOLOGY 


R. LEE FOSTER, M.D. 
ROBERT N. PLUMMER, Ph.D. 
JOHN W. KENNEDY, M.D. EB gy 


Diplomates of American ems Radiology Delayed Speech Speech for the Mentally Retarded 
Diagnostic Roentgenology ip Reading ; 

X-ray and Radium Therapy oy Dialect for the Cleft Palate 

Professional X-ray and Clinical Laboratory Vocal Disorders for the Aphasic, etc. 
Successor to foctetenel Meraies 
. Lat American Speech an earing Association 
pn nae Blas. Medical Arts Bldg. Phone 3-2051 

Phone 3-4105 Phoenix, Arizona Phoenix, Arizona 
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THE ORTHOPEDIC CLINIC 


For the Treatment of Fractures, Diseases and Surgery of 
the Bones and Joints 


ORTHOPEDIC SURGERY 


W. A. BISHOP, Jr., M.D., F.A.C.S. ALVIN L. SWENSON, M.D. 
RAY FIFE, M.D. 


Diplomates of the American Board of Orthopedic Surgery 


ARTHRITIS 
DeWITT W. ENGLUND, M.D. 


1313 North Second Street Phone 8-1586 
Phoenix, Arizona 





PATHOLOGY 








This is to announce that tissues for diagnosis are accepted by the following 
physicians who practice in Arizona, are not exclusively governmentally employed, 
and are qualified as pathologic anatomists: 


J. D. BARGER, M.D. LOUIS HIRSCH, M.D. 
Good Samaritan Hospital Tucson Medical Center 
1033 E. McDowell Rd. Tucson, Arizona 
Phoenix, Arizona 
RALPH H. FULLER. M.D. MAURICE ROSENTHAL, M.D. 
St. Mary’s Hospital ——— — 
Tucson, Arizona — — 
GEORGE O. HARTMAN, M.D. oO. O. WILLIAMS, M.D. 
20 East Ochoa Street 425 North Fourth Street 
Tucson, Arizona Phoenix, Arizona 


HAROLD WOOD, M.D. 
1130 N. Central Ave. 
Phoenix, Arizona 





RADIOLOGY 


TUCSON TUMOR INSTITUTE 


LUDWIG LINDBERG, M.D. JAMES H. WEST. M.D.., F.A.C.R. 
Diplomates of American Board of Radiology 


RADIUM AND X-RAY THERAPY 
721 North 4th Ave. TUCSON, ARIZONA 




















with 





Chloromycetin 


MEANS EARLY RETURN TO NORMAL ACTIVITIES 


Continuity of treatment with well-tolerated CHLOROMYCETIN produces 
a rapid clinical response in a wide variety of bacterial, viral, and 
rickettsial diseases. Convalescence is smooth, and an early return of the 


patient to his normal activities may be anticipated. 


CHLOROMYCETIN (chloramphenicol, Parke-Davis) 

is supplied in the following forms: 
CHLOROMYCETIN Kapseals,® 250 mg., bottles of 16 and 100. 
CHLOROMYCETIN Capsules, 100 mg., bottles of 25 and 100. 
CHLOROMYCETIN Capsules, 50 mg., bottles of 25 and 100. 
CHLOROMYCETIN Ophthalmic Ointment, 1%, % ounce collapsible tubes. 


CHLOROMYCETIN Ophthalmic, 25 mg. dry powder for solution, 
individual vials with droppers. 
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All Children Can Benefit from 


this Protective Hot Drink at Breakfast 


In its widely distributed leaflet 
No. 268, “Eat a Good Breakfast," 
the U. S. Dept. of Agriculture 
states: ‘Summer or winter, there's 
something hot, as a rule, in a 
good breakfast. ... Something hot 
is cheering and tones up the 
whole digestive route.” 


CALCIUM 
PHOSPHORUS 





The problem of encouraging children to eat an adequately pro- 
tective breakfast finds easier solution when Ovaltine in hot milk 
is recommended as a breakfast beverage. Many children clamor 
for a hot drink at the morning meal, and hot Ovaltine is the right 
kind of drink to recommend. 

A cup of hot Ovaltine makes an excellent contribution of virtually 
all essential nutrients, adding substantially to the nutritional start 
for the day. It also serves in a gustatory capacity by enhancing 
the appeal of breakfast and making other foods more inviting. 

The nutrient contribution made by a cup of Ovaltine is apparent 
from the table below. Note the wealth of essentials added to the 
nutritional intake by making the simple recommendation of adding 
a cup of hot Ovaltine to the child's breakfast. 


THE WANDER COMPANY, 360 N. MICHIGAN AVE., CHICAGO 1, ILLINOIS 


Here are the nutrients that a cupful of hot Ovaltine, made of 
Ya oz. of Ovaltine and 8 fi. oz. of whole milk,*provides: 


NIACIN. 
VITAMIN C 


CALORIES 
*Based on average reported values for milk. 


VITAMIN B; 
RIBOFLAVIN. . . 
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